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BUILD YOUR OWN INTERCOM UNIT 
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Capitol 


in beautiful boxes 


Unrecorded cassettes have never looked so attractive — now that Capitol have 
introduced the beautiful boxes. Just remove the protective wrap and you 
have a really eye-catching box for your unrecorded cassettes. Capitol cassettes 
in the beautiful boxes come in 30, 60, 90, and 120 minute playing times. 

So now you get the unrecorded cassette you want — plus a beautiful box. 

Strange no-one thought of it before! 
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Capitol.. 


Distributed by E.M.I. (Australia) Limited. Branches in all States. 




HIGH EFFICIENCY FLASHER: A reliable 
flashing beacon can prove invaluable in an 
emergency , especially if it operates from dry 
batteries. Our design starts on page 56. 



TRANSISTOR TESTER: A low-cost 
instrument which checks both bipo/ars 
and FETs, also helps the user to 
become more familiar with the 
operation of semiconductors. Page 34. 


CHOOSING AN AMPLIFIER: The first part 
of an article discussing the requirements and 
specifications of hi-fi amplifiers appears on 
page 88. It includes essential data on modern 
amplifiers available in Australia. 


On the cover 

The cover photograph shows a selection of 
precision metal stampings made in the USA 
by Alloys Unlimited Inc, a subsidiary of the 
Plessey Company. Shown are heads for a high 
speed printer, an 88-lead frame for a diode 
array, a lamination fret form for tape 
recording heads, and 1C lead frames. 
(Courtesy Plessey Pacific Pty Ltd, 9-25 
Commonwealth Street, Sydney, 2000.) 
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Fidelity is the word for 
Philips loudspeakers. 



• 1" dome “tweeter” 


Philips range of loudspeakers deliver exacting high efficiencies 
second to none in the world. 

Philips are specified by leading guitar amplifier manufacturers and 
people who demand concert-grand fidelity in music because they know that 
they’ll get top performance for a lifetime. Available Australia-wide. 

We have a FREE booklet that tells you everything you want to 
know about Philips speakers — size., «««»■ ««««■ ■ 

frequency response, output and details 
of recommended enclosures. 


Philips Industries Limited, 
GPO Box 2703, Sydney. 2001 


PHILIPS 


• 12" 20 watt 
speaker. 


wide range 


THE ELCOMA DIVISION 

Electronic Components&Materials 
Philips Industries Limited. 

Sydney • Melbourne • Brisbane 
Adelaide • Perth • Canberra • Hobart 


Please send me your 12 page free 
booklet on the Philips range of loudspeakers. 

Name .. 

Address . 

State .Postcode 


38.1413 
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A problem in communication (s) . . . 


Not long ago I received a telephone call from a rather unhappy gentleman 
whose son is apparently facing prosecution, along with some other lads, for 
operating 27MHz band “walkie-talkie” transceivers without the necessary permit 
from the Postmaster-General’s Department. The equipment which they had been 
using had been bought in response to an advertisement in this magazine. It would 
seem that they had interpreted the advertiser’s statement that the equipment was 
“PMG approved” as implying that it could be operated legally without any form of 
licence. 

Understandably the boy’s father was upset by these events, and asked if 
“Electronics Australia” couldn’t do something to prevent advertisers from offering 
this type of equipment for sale without a warning that it could not be used without 
some form of permit or licence. 

I explained that an advertiser can quite reasonably argue that it should be the 
purchaser’s responsibility to ensure that any transmitting equipment is used in a 
legal manner. Because of this it would be very difficult for any publication to exert 
this sort of pressure on its advertisers. There is the further point that a number of 
advertisers regularly offer disposals transmitting equipment intended only for 
dismantling as a source of components. 

The next question my caller asked was whether the PMG’s Department itself 
has any power to force those selling transmitting equipment to inform the 
purchaser that a permit or licence is required before it can be used legally. I replied 
that to the best of my knowledge the Department has no such power. This was N 
subsequently verified by an official of the Department, who also pointed out that 
any legislation of this nature might be very difficult to enforce. 

The PMG’s Department itself is well aware of the problem, and has for some 
time attempted to inform the public of the need to obtain a permit or licence. It 
does this by.means of notices in post offices, advertisements in the Press, brochures, 
and stickers supplied to retailers for the purpose of attachment to the equipment 
itself. It is difficult to see how the Department could do more. 

It seems to me that all “Electronics Australia” and other journals can do is 
add our voice to that of the Department, and remind our readers as often as we can 
of their legal obligations. And we at “E-A” have been doing this for many years, 
sometimes to an extent which has brought critical letters from some of our readers. 

Basically the matter seems to resolve into a problem in communication: It is 
not easy to tell people something they really don’t wish to hear. Yet pleasant or 
not, in this case the message is important if those concerned are not to find 
themselves in legal hot water. 

In the eye of the law, ignorance is no excuse. 

Jamieson Rowe 
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INSTROL 


J.H. TURNTABLE (complete) 


TURNTABLE 

VALUE!! 

This outstanding turntable value consists of:— 


(A) J.H. TURNTABLE 


(B) LUSTRE ST510D ARM 


(C) A.D.C. 220X 


(D) INSTROL 45 STAND 


Belt drive, synchronous motor, unmeasura- 
bly small rumble, wow and flutter of better 
than 0.04%, negligible hum radiation, with 
12” diameter of platter. 

A high precision universal arm, stylus pres¬ 
sure is adjusted by calibrated counter¬ 
weight. Oil damped cueing lift is fitted. 

Magnetic cartridge. Tracking force li to 3 
grams, extremely linear and smooth fre¬ 
quency response. 

This aesthetically designed player stand is 
available in either oiled teak or walnut. 


ALL THE ABOVE FOR ONLY $85.00 (Hinged perspex cover, $10.50 extrg) 


DUAL TURNTABLE (complete) 


This out-standing turntable value consists of:— 


(A) DUAL 1210 (4 pole) 


(B) MG6 CARTRIDGE 


(C) INSTROL 35 STAND 




Automatic turntable. One-piece cast alumin¬ 
ium tone arm, which combines extremely 
low dynamic mass with great torsional rigid¬ 
ity. Continuously variable stylus force 0 to 
5.5 grams. Hydraulic Cue control. Pitch con¬ 
trol. adjustable over one semi-tone. Three 
speeds. 

Magnetic cartridge, manufactured by Audio 
Technica, with frequency response of ± 
2.5dB from 20-20,000 c.p.s. 

This attractive player stand is available in 
either oil teak or walnut. 


LIMITED STOCKS ONLY 


ALL THE ABOVE FOR ONLY 


$74.00 


(Hinged perspex cover $10.50 extra) 


COMPLETE HI-FI CATALOGUE 
& PRICE LIST ONLY 50c 


Contains full specifications, retail pricing and discount pricing on the following 
items:— 

Turntables, Player Stands and Perspex Covers, Cartridges and Stylii, Amplifiers, 
Amplifier Kitsets, Tuner Kitsets, Separate Speakers, Speaker Systems, Speaker 
Enclosures, Speaker Kits, Tape Decks, T ape Recorders, Record Storage Cabinets 
and Kits, Equipment Cabinets (Built and Kits) for HiFi, Hi-Fi Accessories, Guitar 
Amplifiers and Guitar Speaker Systems (Built and Kits), Test Equipment Kitsets, 
Technical Books, Instrol Products, etc. 


Please send me your complete Hi-Fi Catalogue and Price 
List. I enclose herewith postage stamps or money order 
to the value of 50c. 

NAME . 

ADDRESS . 

.P.C. 

E 18 


1971 


mmm 


















INSTROL 


AMPLIFIER 

KITSETS 


PLAYM ASTER 131 TUNER 


127 CONTROL UNIT 



An I.C. tuner for compact amplifier systems. 
Refer E.A., February, 1971. 

Kit of Parts_$27.00 (post $1.00) 

SEPARATE COMPONENTS 
Dial kit (inc. base plate) . . 

$5.24 (post 75c) 
Adhesive label .... $1.63 (post 10c) 

PLAYMASTER 129 AMP 




A high quality stereo amplifier built around 
Just two I.C.s. 3 watts pe r channel. Refer Oct¬ 
ober, 1970. 

Kit of Parts_ $54.00 (post $2.00) 

Built/Tested . . . $68.50 (freight $2) 
SEAPARATE COMPONENTS 

Printed Board .$3.23 (post 20c) 

Etched label .$2.52 (post 25c) 

Metalwork. $5.67 (post $1.05) 

PLAYMASTER 128 AMP 

A high-powered transistorised stereo amplifier 
for use with the 127 control unit, providing a 
performance equal to most expensive Imported 
amplifiers. Refer E.A., January, 1970. 

Kit of Parts .. $105.00 (post $2.00) 
Built/Tested . . $125.00 (freight $3) 
SEPARATE COMPONENTS 

Printed Board.$2.37 (post 20c) 

Metalwork.$6.80 (post $1.05) 


A fully solid-state control unit Incorporating a 
dual linear integrated circuit. Refer E.A., No¬ 
vember, 1969. 

Kit of Parts .... $49.00 (post $1.35) 
Built/Tested . $69.00 (freight $2.00) 
Aluminium knobs extra .... $2.00 
SEPARATE COMPONENTS 
Printed Board .... $3.05 (post 20c) 

Etched label .$2.12 (post 25c) 

Metalwork . $7.00 (post 75c) 


JUST RELEASED 

PLAYMASTER 132 AMP 

The new high power amplifier 
featuring pushbutton selector 
switches and straight line con¬ 
trols. Power output of 40W 
per channel. Refer E.A., June, 
1971. 

Kit of Parts .... 

$168.00 (post $2.00) 


PLAYMASTER 123 TUNER 

A solid-state Broadcast A.M. tuner In¬ 
corporating narrow and wide band selectivity, 
whistle filter and tuning meter. Refer E.A., Oc¬ 
tober, 1968. 

Kit of Parts . . . $102.50 (post $2.00) 
SEPARATE COMPONENTS 

Metalwork. $11.76 (post $1.05) 

Etched label .... $3.60 (post 25c) 

Dial kit .$4.21 (post 65c) 

Printed Board .... $3.23 (post 20c) 


3-PLUS-3 STEREO AMP 

A small, modern, solid-state amplifier, housed 
In a metal case 8ln x 6in x 3in, Refer E.A., 
August, 1968. 

Kit of Parts .... $47.50 (post $1.35) 
Built/Tested .... $60.00 (freight $2) 
SEPARATE COMPONENTS 
Metalwork . ... $4.15 (post 65c) 
Etched label .... $2.12 (post 25c) 
Printed Board.$2.72 (post 20c) 

10-PLUS-10 STEREO AMP 



10 watts RMS per channel into 8 ohms, a per¬ 
fect solid-state stereo amp. Refer E.A., Novem¬ 
ber, 1968. 

Kit of Parts .... $66.00 (post $2.00) 
Built/Tested .... $80.50 (freight $2) 
SEPARATE COMPONENTS 

Metalwork.$7.48 (post 75c) 

Etched label.$2.12 (post 25c) 

Printed Board .... $2.72 (post 20c) 

118 VALVE AMPLIFIER 

An easy-to-ccnstruct valve amplifier with 
power output of 10 watts RMS per channel. 
Refer E.A., July, 1967. 

Kit of Parts .... $92.00 (post $2.00) 
Mag. Preamp kit . $16.50 (post 75c) 
SEPARATE COMPONENTS 
Metalworks .... $13.40 (post $1.05) 
Etched label.$2.72 (post 25c) 


INSTROL 

HI-FI & ELECTRONICS CENTRE 

91A YORK ST., (between King & Market Sts.). 
SYDNEY, N.S.W. 2000. Phene 29 4259 




Please send me the following Instrol Kitscts and/ or 
separate components, and/or turntable systems, and/or 
perspex cover. (Turntable systems will be sent by road 
or passenger rail, not by post.) 

. at S. plus post $. 


. at $. plus post S. 

. at $. plus post $. 

I enclose my money order/cheque for $. 

NAME .•.. 

ADDRESS ... 


P.C. 

El 8 
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AKAI 


4cha nnel /2cha nnel 

lop choic es for the new world of sound 


1730DBS/AA-BIOO 


An entirely new world of sound has been 
created by AKAI’s electronics engineers 
who have developed a new and sophisti¬ 
cated line of 4-channel surround stereo 
equipment. Included in this line are the 
exciting 1730-SS 4-Channel/2-Channel 
Stereo Tape Recorder and the 1730D-SS 
4-Channel/2-Channel Stereo Tape Deck. 
With either system, you’re completely 
surrounded in sound with four speakers 
...left and right in front, and left and 
right in the rear. This system gives you a 
real “sense of presence”, the feeling of 
being exactly in the middle of a live 
performance. Both models are designed 
to be used for not only 4-channel stereo 
but also 2-channel stereo as well. 


The 1730-SS, equipped with a built-in 
2-channel amplifier and 2 speakers, is de¬ 
signed for amazing versatility. Not only 
can it be used as a complete 2-channel 
stereo tape recorder. By simply adding 
an extra pair of AKAI speakers to your 
existing 2-channel stereo amplifier/speak¬ 
er system, the 1730-SS can also be used as 
an exciting 4-channel stereo tape recorder. 

The 1730D-SS is perfectly matched with 
AKAI’s exclusive AA-6100 Solid State 
4-Channel System Pre-Main Amplifier 
for 4-channel stereo. 


Cross over to 4-channel stereo and 
enjoy the multidimensional sounds no 2- 
channel system can ever achieve. 


Audio & Video 


AKAI 


AKAI ELECTRIC CO., LTD. 

Ohta-ku, Tokyo, Japan 


AKAI AUSTRALIA PTY. LTD.: 276 Castlereagh St., Sydney, N.S.W. Tel: 61-9881/146 Burwood Rd., Hawthorn, VICTORIA Tel: 81-0574/399 Montague Rd., West End, Brisbane, QUEENSLAND Tel: 4-0171/8 
Arthur St., Unley, S.A. Tel: 71-1162/579 Murray St., Perth, W.A. Tel: 21-2561 SONNY COHEN & SON: 20 Isa St., Fyshwlck, A.C.T. Tel: 9-1551 P & M DISTRIBUTORS PTY. LTD.: 87A Brisbane St., 
Launceston, Tasmania Tel: 2-5282 
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Hear now! The incredible new 
Quadraphonic Sound— 


AKAI 


RECORDER 


The first true 4 source, 4-channel sound system in 
Australia. Acclaimed throughout the world. It's a 
whole new listening experience. 360° of pure sound 
from 4 separate speakers. You've read about it. 

Now you can hear it 
at these AKAI centres 

SYDNEY: 


Allied Music Systems, 210 Clarence Street, Sydney. 

John Bruce Home World Pty. Ltd., 522 Oxford St., Bondi Junction, 
Crows Nest Akai Centre, 330 Pacific Highway, Crows Nest. 
Electronic Enterprises, 11 Burwood Road, Burwood. 

Encel Electronics, 257 Clarence Street, Sydney. 

S. G. Everett, 25 Scott Street^ Liverpool. 

lummer Hill. 


• Fidela Radio, 93B Liverpool Road, 

• P. & R. Johnson Pty. Ltd., Railway Arcade, 40 D’Arcy St., Parramatta, 

• Mastertone Electronics, 824 Pittwater Road, Dee Why. 

• Norman Ross Discounts, 127 Princes Highway, Arncliffe. 

• Norman Ross Discounts, Wallace Way, Chatswood. 

• Lavis (Wollongong) Pty. Ltd., 139 Crown St., Wollongong. 

• Lindsay & Bruce, 250 Crown Street, Wollongong. 

• Redman Agencies, 11 Hall Street, Newcastle. 

• J. B. Young Ltd., Giles Street, Kingston. 

• Encel Electronics Pty. Ltd., 431 Bridge Road, Richmond. 

• Southern Sound, 337 Latrobe Street. 

• Vealls Audiotorium, 512 Bridge Road, Richmond. 

• Radio Parts Group, 563 Spencer Street, West Melbourne. 

• Watling & Faulkner, 90 Ryrie Street. 

• Tel-Air Sales Pty. Ltd., 19 Adelaide Street. 

• ' Packard Bell Pty. Ltd., 302 Wickham Street,The Valley. 

• Chandlers Special Products, 399 Montague Road, West End. 

• Truscott Electronics Pty. Ltd., 62 Hindmarsh Square. 

• Challenge Recording’s Co., 6 Gays Arcade. 

• Musgroves Ltd., 223 Murray Street. 

• Pfitzner's Music House, 2 Darwin Arcade. 

• Wills & Co. (1954) Pty. Ltd., 7 Quadrant. 

• Canes-BBC, Joyces Arcade. 


WOLLONGONG: 


NEWCASTLE 

CANBERRA 

MELBOURNE 


GEELONG: 

BRISBANE: 


ADELAIDE: 


PERTH: 

DARWIN: 

LAUNCESTON: 

BURNIE: 


HEAR 


NOW! 
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Direct Coupling Makes Kenwood’s KA-5002 
the Stereo Amplifier for You 


150 WATT (INF Ail). DIRECT COUPLING STEREO AMPLIFIER KA-5002 










The KA-5002 is a shining example of KEN¬ 
WOOD'S technical prestige in all phases of 
stereo planning, design and production. Of¬ 
fering 150 watts, this stereo amplifier delivers 
the purest in stereo sound. This all-new in¬ 
strument transmits ideal frequency response 
and has an ultra-wide bandwidth coupled 
with lowest-possible IM distrotion because 
of its all stages direct coupling circuitry and 
pure complementary-symmetry driver stage. 
KENWOOD'S KA-4002 80-watt solid state 
stereo amplifier and KL-7080 80-watt 5-way, 
6-speaker system are two other instruments 
that also deserve to be in your stereo system. 

SPECIAL FEATURES OF KA-5002 

• All stages direct coupling circuitry and pure comple¬ 
mentary symmetry driver stage ensure superb frequency 
response, ultra-wide power band-width, large damping 
factor, lowest IM distortion, etc. • Improved NF type 
equalizer circuit provides wide dynamic range. O 2dB step 
type accurate tone controls for bass and treble • Imped¬ 
ance Selector for phono input (30 or 50K ohms) • Exclu¬ 
sive Null Balancer brings perfect left/right channel balance. 



80-WATT (IHF 4fl) SOLID STATE STEREO AMPLIFIER KA-4002 



ACOUSTIC SUSPENSION TYPE 5-WAY 6-SPEAKER SYSTEM KL-7080 


the sound approach to quality 

& KENWOOD 

TRIO ELECTRONICS, IIMC. 

6-5, 1-CHOME. SHIBUYA. SHIBUYA-KU. TOKYO. JAPAN. 


Sole Agent in Australia.- 

Jacoby. Mitchell & Co.. Pty.. Ltd.: Head Office; 469-475 Kent 
Street, Sydney Tel: 26-2651 Melbourne: 15 Abbotsford Street 
Tel: 30-2491 Brisbane; 56 Edward Street Tel: 2-6467 Adelaide; 
652 South Road, Glandore Tel: 53-6117 Perth; Jayem Electronics, 
252 William Street Tel: 288102 Tasmania; K.W. McCulloch Pty., 
ltd., 57 George Street, Lounceston Tel: 25-322 Newcastle; 
Edmunds Moir & Co., Pty., Ltd., 18 Wood Street Tel: 61-4991 
Distributor in New Zealand.- JOHN GILBERT & CO., Tasman 
Buildings, Anzac Ave., Auckland, C.l. 


EA 

To: Jacoby Mitchell & Co., Pty., Ltd. 
469-475 Kent St., Sydney. 

Send me information on KENWOOD 
RECEIVERS, AMPLIFIERS, SPEAKERS & 
name of nearest KENWOOD retailer. 


NAME:AGE: 


ADDRESS: 


* 


Ask for a catalogue or demonstration by your 
nearest dealer. 
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All-electronic exchange. (Top left.) The British Post Office has 
ordered two solid-state cordless switchboards from Marconi 
Communication Systems Ltd. The equipment will incorporate 
elements of MARTEX, a switching system recently announced by the 
company. (See "Electronics Australia", July 1971, page 18.) The 
operator uses a specially designed keyboard to route connections 
through a computer-controlled switching system. Details of each call 
are keyed and recorded automatically on magnetic tape. A copy of 
this record is displayed in front of the operator. 


Microstrip receivers. (Centre.) New microstrip receivers will be used in 
an extension of the receiver system for Britain's Goonhilly 1 space 
terminal. Designed by Marconi's Radio and Space Communications 
Division, the receivers use microstrip circuits to eliminate all 
waveguides with a dramatic reduction in size and weight. The 
photograph shows a pattern of conductors on an alumina substrate, 
forming a double down-converter. The unit consists of two circulators 
linked by a bandpass filter. 


New glass for solar cells. (Below left.) Pilkington Bros Ltd, UK, has 
developed a new glass cover for solar cells which will give them a 
longer life in space. Cerium oxide has been included in the basic 
glassmaking mix. This is aimed at solving problems of discolouration, 
caused by radiation, which significantly reduces the cells' efficiency. 
The covers will be used in the European research satellite, ESRO-4, 
due to be launched in September, 1972. 



Gamma radiography. (Below right.) BOAC engineers at London 
Airport prepare to radiograph an aeroplane engine intake using a 
Pantatron industrial (depleted) uranium container. This has a capacity 
of 100 curies of iridium 192. 
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Standards laboratory. (Top right.) As part of its plan to improve 
after-sales service, Hewlett-Packard Aust Pty Ltd has implemented a 
quality control program. Under a new program each instrument is 
subject to regular recall for calibration and certification. The 
calibration of equipment used for routine bench-work is traceable to 
house standards, whose calibration can be related directly to 
recognised Australian standards. The photograph shows the accuracy 
of a model 5326B DVM/counter being verified in the HP laboratory. 


Electron microscope. (Centre.) The latest AEI electron microscope, 
type EM801, has a new viewing chamber and a 4%in diameter viewing 
screen. The control panel on the right hand side of the instrument is 
for the automatic exposure meter. Exposures can be made 
automatically or manually. The centre control unit on the right is for 
the focus wobbler, and the remaining unit is the variable speed 
control for the tilt unit of the instrument. The photograph behind the 
EM801 is of an ultra-thin frozen section of connective tissue fat. 
(Electronics Division, GEC-Elliott Automation Pty Ltd, PO Box 110, 
Crows Nest, NSW 2065.) 


Aid centre for disabled. (Below left.) A new "Aids Centre of the 
Disabled Living Foundation" was opened recently in London, 
England. It contains a permanent and comprehensive collection of 
up-to-date equipment and information for all those concerned with 
the health and welfare of disabled and handicapped people. The 
photograph shows a Possum selector unit type 1 (designed to give a 
severely disabled person the ability to control his immediate 
environment and operate an emergency calling system) being 
demonstrated with a Possum typewriter control system. Continuous 
suction on a flexible pneumatic tube causes a white light to travel 
slowly round an indicator until it reaches the desired "function". The 
suction is then discontinued when the device is automatically 
switched. Audible clicking noises allow a patient with impaired vision 
to operate the unit by counting the clicks. 


Transport control. (Below right.) The Army has introduced a two-way 
radio system into Eastern Command passenger vehicles for increased 
efficiency and improved economical running costs. The main base 
station is located at Victoria Barracks, Sydney, with a minor one at 
Ingleburn. At the transport office, Victoria Barracks, a simple system 
of telephones and a large wall map enable an immediate check on the 
location of vehicles at all times. The system was installed by 
Amalgamated Wireless (A'sia) Ltd. 
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THE INFRARED 
UNIVERSE 


By Anthony T ticker 


Britain’s Science Research Council is considering proposals which would provide astronomers with a world-class infrared 
telescope within a year. This new branch of astronomy is already providing unexpected information about the universe, and 
during the next decade is likely to boom in much the same way as radio astronomy boomed in the 50s and 60s. 


Men, because of the way in which their 
eyes are constructed and because of the 
atmospheric barrier, see the sky darkly 
through an extremely narrow chink in the 
electromagnetic spectrum. The atmospheric 
barrier is important to continuance of life. It 
blocks almost all incoming radiation of higher 
frequency than the visible spectrum, and men 
would fry if all the extreme ultra-violet or 
x-ray radiation of the Sun reached the Earth’s 
surface. Yet to understand the processes going 
on in stars or in the enormous interstellar and 
intergalactic spaces of the universe it is 
essential to look through the complete 
electromagnetic spectrum. In its shape, its 
peaks and troughs in frequency regions which 
extend on both sides of the visible spectrum, 
lie the signatures of celestial events which the 
eye alone could never see. 

For studies at very high frequencies, such 
as x-rays, it is essential to get completely 
outside the Earth’s atmosphere, which is why 
even now man’s total viewing time of the 
universe at these frequencies amounts to only 
a few days, built up painstakingly through 
rocket flights whose individual duration is no 
more than a few minutes. The future of this 
kind of astronomy lies in space and, although 
the first x-ray astronomy satellites are circling 
the Earth, the cost is high and progress is 
unlikely to be rapid. 

But at frequencies lower than the visible 
spectrum the atmosphere offers some 
windows through which ground-based 
astronomers can see, provided that they 
possess sensitive techniques. The enormous 
successes of radio astronomy depend on the 
existence of windows at frequencies for which 
it is economically reasonable to build 
appropriate equipment. It also happens that 
although the atmosphere absorbs a large 
proportion of incoming infrared radiation 
some wavelengths are less obstructed than 
others. There is, for example, a window in the 
extreme infrared around 1mm wavelength 
which was used in early infrared studies 
largely because it is relatively cheap to build a 
telescope suitable for observation at that 
frequency. In general the parabolic reflector 
of a telescope needs to be accurate to within 
one tenth of a wavelength of the required 
frequency if it is to be of use. If it deviates by 
one quarter of a wavelength it is valueless. 
Since the cost of a telescope depends largely 
on the refinement of its flux collecting 
mirror, then the higher the frequency, the 
higher the cost. 

This explains the extremely high cost of 
optical telescopes but, since the lower 
frequency infrared radiation can be focused in 
much the same way as visible light, it also 
suggests that because it should be much 


cheaper, infrared astronomy should have 
developed rapidly a long time ago. The 
infrared region has been regarded as 
important for many years, not simply because 
little is known about celestial radiation at 
these frequencies, but because cool objects 
radiate only in the infrared or at lower 
frequencies and without infrared observations 
a large segment of the thermal dynamic cycle 
of the universe remains invisible. 

The problems have been largely technical. 
In addition to the window around 1mm, the 
two infrared windows likely to be most 
productive are at wavelengths of 1 to 2 and at 


8 to 14 microns (a micron is a millionth of a 
metre) and, although radiation at these 
frequencies can be reflected and focused like 
visible light, there exist no photographic 
emulsions capable of recording it. Further, 
atmospheric absorption through water vapour 
is fairly high (about lOOOdB per kilometre) 
which means that even at a high and dry 
observatory the signal reaching the Earth is 
extremely faint. Since everything above 
absolute zero radiates some infrared energy, 
this tiny incoming signal is all too eafiy 
swamped by ‘‘noise” generated by objects on 
the Earth, by the atmosphere, or by the 



Atmospheric absorption due to water vapour. The wavelengths of the peaks have 
been accurately confirmed but the magnitude of absorption is experimentally 
known to be about four times higher above 1mm wavelength. Below this the 
magnitude of absorption is closer to the theoretical values. 
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The Queen Mary College infrared instrument installed in the Pic Du Midi 
Observatory , France. 


observing instrument itself. 

During the past five years, however, 
several things have happened to make the 
outlook promising. Of major importance has 
been the emergence into the civil field of 
infrared detection techniques developed for 
defence. These are based, essentially, on 
photodiodes which, through the elements 
used, can be tailored for sensitivity over a 
narrow wavelength band and which to cut 
down extraneous and internal noise are 
operated at very low temperatures - typically 
in liquid helium at 3°K. A parallel advance, 
used first in the US and Russia, is the 
development of electronic “chopping” 
techniques which by permitting the continual 
comparison of radiation from two 
immediately adjacent areas of sky, make it 
possible to eliminate much of the random 
noise reaching the detectors. Turbulence in 
the atmosphere remains a problem but the 
British group, led by Professor J. Ring at 
Imperial College, believes that more complex 
chopping techniques can be developed fairly 
rapidly to reduce the problem. The sampling 
of several areas adjacent to that under 
observation, instead of one, would, for 
example, give a better statistical basis for 
comparison. Further, although infrared 
instruments are necessarily of low resolution, 
it may be possible to develop interferometry 
techniques, involving the modulation of lasers 
by the incoming radiation which will provide 
a basis for very refined measurements of 
angular resolution. 

Much of the early infrared work in Britain 
has been carried out at Queen Mary College, 
London, where' an adapted wartime 
searchlight has pioneered the unravelling of 
the fine infrared structure of both the Sun 
and the Moon. A similar instrument, also 
developed at Queen Mary College, is in use at 
the Pic du Midi Observatory, where viewing 
conditions are better. Both these instruments 
are limited to observation in the extreme 
infrared, that is the region between 0.3 and 
2.0mm. But the Science Research Council 
plan, involving Imperial College, University 
College and Edinburgh University as well as 
Queen Mary College, aims at producing a 
special instrument for the much shorter 
infrared wavelengths currently of interest. 
Originally, it was intended to produce an 
experimental flux collector 60in in diameter 
which would be used as a test-bed both for 
finding the best permanent site for a larger 
instrument and for evaluating ancillary 
equipment and design techniques for the 
larger instrument. 

Progress in detection techniques and with 
the trM flux-collector have been so rapid that 
it is now believed that there is little to be 
gained by building a larger instrument at this 
stage. Instead it is suggested that the 60in 
instrument should be developed as a 
permanent telescope on the best available site. 
This seems likely to be at Teneriffe in the 
Canary Islands which, in addition to the 
advantage of easy accessibility, has the unique 
advantage of a naturally occurring 
atmospheric inversion which during the 
summer keeps oceanic water vapour below 
the level of the observatory site. This 
proposal, which would provide a world-class 
instrument for under $100,000 (for 
comparison, the Anglo-Australian optical 
telescope will cost $10 million) is currently 
being considered by the Science Research 
Council. With the mirror approaching 
completion at Grubb-Parsons in 
Newcastle-upon-Tyne and with plans for the 
mounting and observatory building already 
complete, the instrument would be 
operational within a year of the signal to go 
ahead. 


The prospect is exciting because coarser 
instruments of the same diameter have 
already revealed new and strange happenings 
in the heavens. Objects which are barely 
visible optically have been found to be 
extremely bright at infrared frequencies, 
much brighter, that is, than would be 
predicted through normal radiation 
mechanisms. Optically dark but infrared 
warm points have also been discovered, 
suggesting the existence of cool stars which 
might be either the first stages of stellar 
development or an intermediate stage in the 
development of planetary systems. Further, 
those incredibly powerful radio emitters, the 
quasars have been found to be unusually 
powerful emitters of infrared. These are 
simply “first look” coarse findings which, if 
the processes behind them are to be 
understood, need much more detailed 
examination. Hence the sense of urgency 
behind the infrared program. 

The establishment of permanent 
ground-based observatories will not, however, 
provide all the answers. On the contrary it 
will provide a broad mapping of the infrared 
sky and the location of anomalous and 
unexplained regions. For very detailed 
observations water vapour absorption remains 
a problem which cannot be overcome from 
the ground. An absorption of lOdB per 
kilometre means that after travelling that 
distance an electromagnetic wave is reduced 
to one tenth of its initial energy: at 20dB it is 
reduced to one hundredth, and at 30dB to 
one thousandth. So at the high absorption 
levels of the frequencies under study, 
ground-based observatories will, even with the 
most sensitive detection equipment, observe 
only the strongest incoming signals. This 
suggests that infrared astronomy will, like 
x-ray and gamma ray astronomy, have to take 
off into space. 

Yet most of the Earth’s water vapour is 
contained within the first four kilometres of 
the atmosphere and although there is some 
pressure for infrared satellite astronomical 
observatories - as distinct from infrared 


Earth surveillance satellites - the view of 
British astronomers is that a far better and 
more economical route to improved 
observation lies through balloon-borne 
equipment. Not only can this provide several 
hours of data in a single flight — often more 
than enough to cope with easily - but in 
general it ensures the recovery of equipment 
and makes it possible for experiments to be 
modified rapidly in the light of new 
discoveries: Further, such flights allow, 
because of their relative cheapness, the 
carrying out of “one-off’ experiments which 
require only a short observation time. 

Indeed, at the moment, scientists at Queen 
Mary College are developing an unusually 
sensitive assembly of infrared detectors to 
carry out new measurements of the 
background radiation in space. This 
experiment could be crucial to prevent 
theories about the origin of the universe. 
During the past few years various 
measurements have been made which suggest 
that the background radiation is the remnant 
of a primeval “big bang”. This rests on 
measurements which, at various frequencies, 
fall on a curve indicating a so-called black 
body temperature of 4°K. But a recent 
infrared measurement from an American 
rocket experiment suggests a much higher 
background temperature - perhaps in the 
region of 8 or 10°K. Such a temperature 
cannot at present be explained by “big bang” 
theories, but the first important step is to 
carry out background temperature 
measurements of unprecedented refinement. 
That is the aim at Queen Mary College, whose 
experiment is due to fly later this year. 

This could well be the beginning of a new 
British program which, with the operation of 
ground-based observatories and probably the 
carrying out of some infrared work at the 
100-inch Isaac Newton optical telescope, will 
lift Britain into the front rank in infrared 
astronomy. All the signs are that, before the 
end of next year, this new branch of 
astronomy will be in every sense well and 
truly off the ground. ® 
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Here’s how it’s done— 

The AUDIO-TECHNICA original VM 
stereo cartridge is expressly designed to 
comply with the 45/45 modulation of a 
stereo disc’s grooves—utilising a 
V-shaped transducing magnet in a 
mechanical vibration system and a 
separate generating structure for each 
channel. This results in perfect true-to- 
life “natural sound.” Extreme clarity, 
precise reproduction of transients, com¬ 
plete lack of colouration, vivid presence 
are immediately apparent to the listener. 
Whether you are amateur, musician or 
technician, you will appreciate the truly 
rewarding experience AUDIO-TECHNICA 
pick-ups offer you. They are the closest 
approach to the original “natural 
sound.” 

AUDIO-TECHNICA 

Distributed by: 

JACOBY# 

MITCHELL 

Agents in Ail States 



... and here’s a perfect combination 
for “natural sound” 

AT-1005-11 TONE ARM. Universal type with plug¬ 
in head shell. Direct reading stylus pressure con¬ 
trol system. Overall length: 320 mm. Tracking 
error: less than 1° 30". List Price: $38.25. 
AT-VM3 CARTRIDGE. VM (V-magnet) type 
stereo cartridge. Light-weight moving element 
supported by wired damper mechanism. Designed 
to minimise tracing distortion. A newly developed 
highly polymerised crystal compound is used for the suspension 
string. Easy stylus replacement. Frequency response 20-25,000 
Hz. List Price: $18.20. AT-6001 AUTO. DISC CLEANER. The 
“Auto-Cleanica” ... a perfect cleaner to take up and absorb 
foreign matter from a record being played. Reduces surface 
noise and wear of record and stylus. Automatically trails with 
rotation of record. List Price: $5.95. 


OTHER AUDIO-TECHNICA PRODUCTS INCLUDE— 

AT-1901 TONE ARM. A low cost arm with simplified mechanism 
yet maintaining precision bearing accuracy. Universal type, 
accepts standard plug-in heads. Direct reading calibration of 
stylus pressure. Overall length: 275 mm. Tracking error: less 
than 3° 30". List Price: $22.95. 

AT-33 CARTRIDGE. A VM type stereo cartridge at an economical 
price. Frequency response: 20-22,000 Hz. List Price: $16.35. 


TO: Jacoby, Mitchell & Co. Pty. Limited 

51 Druitt Street, Sydney, N.S.W. 2000 
Please send full information on the 
Technica products. 

NAME. 


range of Audio- 


ADDRESS.. 


POSTCODE.. 
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OPTICAL TIMING OF PULSARS 
SHOWS ACCURATE RESULTS 


Astronomers have discovered that more accurate information about pulsar 
characteristics can be gained by measuring light pulses instead of radio pulses. 


By Laurence D. Shergalis 


Since the discovery in 1967 of stars that 
broadcast great amounts of pulsed radio 
energy, astronomers have been attempting to 
solve the mysteries of these sources of energy. 
These stars, called pulsars for pulsating radio 
sources, were discovered by radio 
astronomers. Many pulsars have since been 
identified by radioastronomy. 

Only one, located in the Crab Nebula, 
emits light visible on earth. All the others are 
“seen” by using radioastronomy techniques. 
Pulsar NP 0532 in the Crab Nebula emits 
strongly in the radio and visible regions, but 
relatively little emergy in the microwave 
region. For about two years, a group of 
astronomers at Lick Observatory in San Jose, 
California have been monitoring its activity 
using optical techniques. 

Optical timing of pulsar pulses yields 
greater accuracy than timing of radio pulses. 
Radio pulses propagate at various rates slower 
than the speed of light, since they are subject 
to delays caused by free electrons occurring in 
gaseous clouds and other disturbances near 
the pulsar and in outer space. In addition 
optical pulses have a very regular shape; radio 
pulses do not. Also, radio pulses are more 
affected by noise. Therefore, arrival times of 
radio pulses must be corrected for these 
delays. To complicate matters, the correction 
is not always constant. A continual 
monitoring of other parts of the power 
spectrum is needed to determine the 
correction. All of these factors tend to make 
radio timing less accurate than optical timing. 

For optical timing, the accuracy of the 
pulse arrival time depends only upon the 
number of photons observed, ie the length of 
time of observation. Arrival times 
approaching the basic limit of accuracy of the 
rubidium frequency standard used at Lick for 
timing can be reached in one night’s 
observation. 

With optical monitoring, errors in 
measuring pulse arrival time have been 
reduced to about one to two microseconds 
compared with about 10 to 20 microseconds 
error in radio pulse arrival times. Although 
optical observation is more accurate, it has its 
disadvantages. Weather and available telescope 
time limit optical observation. Also, as 
mentioned previously, only one pulsar has 
been found to be visible. Radioastronomical 
observations can be conducted without regard 
to weather, and all the other known pulsars 
emit signals only in the radio frequency 
region. 

The principal variables studied in these 
experiments are the pulsar frequency and its 


derivatives. Pulsar NP 0532, according to 
observations by Chinese astronomers, was 
created by a supernova in 1054 AD. This 
makes it the youngest known pulsar, 
consequently it has the highest known 
rotation rate, about 30 cycles per second. 
Because the pulsar acts somewhat like a 
search light we see apparent pulsations as the 


pulses from its output are then averaged using 
a Hewlett-Packard 540 IB Multichannel 
Averager. In order to perform this averaging 
with sufficient precision so as not to distort 
the data, the pulsar frequency must be known 
to 1 part in 10?. This frequency is set into a 
frequency synthesiser which generates the 
sync pulses for the averager. The pulsar 



The Hewlett-Packard Correlator being prepared for a night of measuring signals 
from the Crab Nebula Pulsar , and for searching Supernova Ml 01 for signals. 


light beam sweeps past the earth at the pulsar 
rotation frequency. It is considered the most 
interesting to watch both because of its youth 
and since it exhibits gradual and abrupt 
variations in frequency. While it slows 
smoothly about one part per million each 
day, it occasionally makes an abrupt change 
of about one part in 109. These sudden 
changes in frequency are interpreted as events 
occurring within the structure of the star. The 
complexity of the events that could take 
place indicate the need for continued and 
more accurate observations. 

To detect phontons emitted from the 
pulsar, a cooled photomultiplier is mounted 
at the prime focus of the 36-inch Crossley 
reflector telescope at Lick. The electrical 


frequency is known to this precision from 
previous measurements, and from knowledge 
that the pulsar changes its frequency rather 
slowly. 

Since what is actually desired is the arrival 
time of a pulse, extremely accurate timing 
must be done. A Hewlett-Packard rubidium 
clock is used as the time base and as the 
frequency standard for driving the frequency 
synthesiser. This closk is calibrated regularly 
against cesium clocks to ensure the greatest 
possible precision. 

Other optical pulsars are being looked for, 
but their frequency is, of course, not known. 
Thus other techniques must be used. A 
Hewlett-Packard correlator can help find 
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Monarch 
Amplification 


You’ve probably saved 
enough moneyalready. 


Just when you thought you were still 
saving up for it, you find out that Monarch 
Amplification can be yours from as little 
as $107 (or up to $100 less than other 
amplifiers with similar performance). 

Even so, the saving is just beginning— 
because when you get a really great 
amplifier at this price, you can spend 
more on those better speakers you’ve had 
your ear on. 

Compare one of these second 
generation Monarchs with other, more 
expensive amplifiers. Check the power, 
frequency response and the distortion. 
Have a look at the features listed below, 
from slide controls and filters, to the satin 
walnut veneer cabinet. 

How much? You’ve probably saved 
enough already. 



Monarch SA-600 

The professional amplifier for 
perfectionists with a limited budget. 


22 Watts per channel of clean, 
undistorted power, enough power for any 
speaker system. All silicon transistor 
circuitry means low noise. Harmonic 
distortion of 0.8% for transparent sound. 
Four slide controls for bass, treble, 
balance and volume. Main and remote 
speaker connections. High and low filter. 

The most flexible, comprehensive 
amplifier on the market, for the price. 
Recommended Retail Price $1.39. 



Monarch SA-450 

For your dollar, the most flexible, 
comprehensive amplifier on the market. 


A feature-packed amplifier of very low 
cost to introduce the beginner to hi-fi 
performance. 

Magnetic and crystal (for your old 
turntable) inputs. Tape monitor. Loudness 
and high filter control. Electronicfusing 
protects transistors. 8 watts per channel 
RMS. 3 slide controls. A “best buy” for 
the beginner. 

Recommended Retail Price $107. 


Australian Distributors 

W. C. Wedderspoon Pty. Ltd. 

Showroom: 193 Clarence Street, Sydney. 29-6681 

A.C.T. Homecrafts VIC. Douglas Trading QLD. Tel-Air Electronics, W.A. Leslie Leonard TAS. P & M Distributors S.A. Sound Spectrum 

Petrie St., 191 Bourke St., 187 George Street, London Court, 87 Brisbane St., 33 Regents Arcade 

Canberra, 2600. Melb., 3000. BRISBANE, 4000. Perth, 6000. Launcaston, 7250. Adelaide wdis/fp 
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Block diagram of the 
instrumentation used at 
Lick Observatory for 
pulsar measurements. 


OPTICAL TELESCOPE 
WITH PHOTOMULTIPLIER 
DETECTOR 

HP MODEL 3721A 
CORRELATOR 


HP MODEL 5401B 
SIGNAL AVERAGER 


HP MODEL 3950 
ANALOG MAGNETIC 
TAPE RECORDER 

Timing 

Signal 


Sync 

Signal 


HP MODEL 5065A 
RUBIDIUM 

SYNTHESIZER STANDARD 


these unknown frequencies, but to search for 
pulsations with the greatest possible 
resolution the data must be recorded directly 
on magnetic tape and later analysed with a 
large computer. 

Optical observation of NP 0532, using 
similar equipment, is also being conducted at 
Harvard and Princeton observatories in the 
United States. Work is aimed at unraveling the 
mysteries of all pulsars with these 


observations, and at attempting to find other 
optically visible pulsars. 
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High Density Laser Holographic Memory 


In Japan, Hitachi Ltd has developed an improved holographic memory capable of 
storing 20,000 bits of digital information in a dot only half a millimetre in 
diameter. 


The storage density is 100,000 bits sq mm, 
about 10 times that of currently available 
memory devices, and about 1,000 times that 
of an integrated circuit memory. At this rate, 
the amount of information contained in one 
volume of the “Encyclopedia Britannica”, 
comparable to 10 million characters, can be 
accommodated in a space equivalent to 


THE PHYSICAt MINCIPIIS UNOIAIYIM& IHf 
OPT I C Al AHENOMCNA WITH WHICH WT API CON¬ 
CERNED IN THIS TREAT iSt WIRE SUB'.TANTIA- 
UV lORMU I AMO ItETORF 1*00 SINCE THAT 
YEAR. OPTICS. I IKt THI REST OF PHYSICS. 
HAS UNDERGONE A THOROUGH REVOLUTION AY 
THE OISCOVIRY Of THE DUAHIUM OP ENERGY 
WHIES THIS DISCOVERY HAS PPOPOUNDIY 
AfPECTEO OUR VIEWS ABOUT lHC NATURE op 
EIGHT:,IT HAS NOT MADE THE EARL I VR THEOR¬ 
IES AND TECHNIQUES SUPERFLUOUS 'AIMER. 

IT HAS BROUGHT OUT THEIR EIMITATIONS AND 
OEPINED THEIR RANGE OP VALIDITY THE 
EXTENSION OP THE OLDER PRINCIPLES AND 
METHODS AND THEIR APPLICATIONS TO v{Rv 

many diverse situations has continueo• 

ANO IS CONTINUING WITH UNDIMINISHED 

intensity in attempting to present in 
AN ORDERLY WAY THE KNOWLEDGE ACQUIRED 
OVER A period or several centuries in 

SUCH A VAST PIELD IT IS IMPOSSIBLE TO 
FOLLOW THE HISTORICAL DEVELOPMENT. WITH 


Reconstruction of information read out 
by a laser beam from a hologram 0.5mm 
diameter. 


slightly less than 2 sq ins. 

With other types of memory device, which 
use laser beams to record holographic 
information on specially treated transparent 
gelatine films, optical “noise” limits capacity 
as concentration of the information-bearing 
laser beam increases in a particular area. This 
limits the storage density to around 10,000 
bits per sq mm, even with defocusing 
adjustments of the condenser lens. 

Hitachi scientists have solved this problem 
by developing a special optical plate that can 
evenly distribute the information-bearing laser 
beams. The optical plate, called a “random 
phase shifter”, is made of multi-layered thin 
films of cerium oxide evaporated on to a glass 
substrate through several kinds of 
random -patterned screens. 

Information-bearing laser beams disperse as 
they pass through this plate. 

The stored information is read by scanning 
the holographic memory with a laser beam, 
the reading time being only one microsecond. 
This is 10,000 to 100,000-times faster than 
with a disc memory. 

Possible applications of the new memory 
device include one for a large-capacity, 
high-speed computer. For instance, a total of 
10,000 holographic memories, which can be 
laid out on a two-inch square plate, have a 
total storage capacity of 200 million bits, 
with a read-out speed of a few microseconds. 
The system could also be used for the 
high-speed image file memory in information 
retrieval systems. 0 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at. the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation ai.d studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Cqmbines all the foregoing, together 
with radio aids to navigation, mobile 
telephony marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction ori equipment). 


STUDY 

NOW 


Send for training 
syllabus. There is no obligation. 

NAMfc 

ADDRESS 

the MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 

A Service »f Amal|Mi»tid Wireless (Australasia) Ltd. 
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Milliard converter design for reception of 


MICROWAVE 

TELEVISION 

The Mullard company in the UK has released information on the research they are 
currently carrying out on SHF (3 to 30GHz) television reception. 


At these frequencies reception is possible 
only from local line-of-sight transmitters or 
via satellites, but it is thought that part of 
Band VI (11.7-12.7GHz) will in the near 
future be allocated for television 
broadcasting. Reception at these frequencies 
presents entirely new problems. It is unlikely 
that these will have to be faced in the home 
market for many years however, the main 
scope for broadcasting at these frequencies in 
the near future being via satellite to large land 
areas. The Indian government for example is 
due to carry out experiments in conjunction 
with a NASA applications technology satellite 
in 1973. 

Mullard have been studying the general 
problems and the development of suitable 
converters to enable standard sets to receive 


The need to be able to use the converter 
to feed the aerial socket of a standard receiver 
thus inevitably increases the complexity of 
the converter in both circuit configurations, 
and the type of components it is necessary to 
use. One approach which allows some 
conventional TV components to be used is to 
convert the SHF carrier directly to VHF, so 
that existing commercially available 
intermediate frequency devices can be used in 
the limiting and demodulation stages. If, 
however, in this the frequency conversion is 
made in one step, to 35MHz for example, the 
image frequency will be only about 70MHz 
from the wanted SHF signal. 

In an experimental converter which has 
been demonstrated at the Mullard Research 
Laboratories the image rejection problem was 


solved by using a double superhet circuit: the 
SHF is stepped down to UHF and then to 
VHF before being passed to the limiter and 
demodulator stages, the resultant 
demodulated signal being used to amplitude 
modulate a new UHF carrier which can then 
be fed to the aerial socket of a standard 
receiver. The basic arrangement is shown in 
figure 1 in block diagram form. 

Preliminary work at the Laboratories has 
included the construction for experimental 
purposes of triplate and microstrip 
mixer-amplifiers consisting of a 
Schottky-barrier diode balanced-ring mixer 
followed by a low-noise UHF transistor 
amplifier. For the tri-plate mixer-amplifier the 
overall conversion gain was about 6dB and the 
noise factor less than 13dB over the 
750-900MHz region, indicating the feasibility 
of a stripline device to cover the complete 
450-900MHz range. 

In early experiments a klystron local 
oscillator was used and drift was not a serious 
problem with this. A klystron however is out 
of the question for a commercially 
marketable converter, and attention was 
turned to solid-state devices such as the Gunn 
oscillator which can produce directly the few 
milliwatts of oscillator power required. 
Attractive though this is, the Gunn oscillator 
has a temperature stability which at present 
falls short of the requirements, even on FM. 
(For AM the temperature stability 
requirement is very severe, being better than 
one part in 10 s over a range possibly as great as 
80 °C.) An obvious approach to this problem is 
to introduce temperature compensation and 
AFC, and experiments along these lines are 
being undertaken. There is of course also the 
possibility of making improvements in the 
Gunn oscillator itself. ® 


UHF 

SHF aerial FM 


VHF Video -I- 6MHz 

FM sound 
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Marconi EVA for Australian Army 


SHF transmissions. One conclusion they have 
come to is the advantage of using FM instead 
of AM for the video signal. With FM the 
transmitter power can be significantly 
reduced, the receiving aerial made smaller, the 
converter noise factor and local oscillator 
stability requirements relaxed and of greatest 
importance, better co-channel performance 
obtained. The converter is more complex and 
costly however, having not only to convert 
the incoming signal from SHF to UHF but 
also to demodulate it and then remodulate in 
order to provide a signal which can be fed to 
the aerial socket of a standard receiver. 

It might be seen that the complexity of 
the converter could be reduced by arranging 
for it to provide channel selection and 
demodulation so that its output could be fed 
to the receiver at video frequency. This, 
however, would necessitate modification to 
existing receivers and there could be hum and 
isolation difficulties with AC/DC models. 


The Australian Army is to have a number 
of Marconi Electronic Velocity Analysers 
(EVA), a device which measures the muzzle 
velocity of shells. This allows guns to be 
accurately calibrated during firings. The EVA 
system is based on Doppler measurements. 

EVA can measure velocities between 500 
and 5,000ft per second The trajectory of a 
projectile is followed by a microwave beam 
for the first few hundred yards. Two velocity 
time graphs, one coarse and one fine, are 
recorded on calibrated paper. From these, the 
muzzle velocity and the rate of retardation 
are both obtained. 

EVA consists of an aerial unit, 
incorporating transmitter, receiver and 
horn-type aerials; an analyser/recorder, 
connected to the aerial unit by multicore 


cable; and a photocell unit which records the 
exact instant the projectile emerges from the 
muzzle, relative to the Doppler velocity trace. 

The aerial is placed beside the gun, but the 
analyser/recorder unit can be sited up to 
250yds away. The recorder can be controlled 
remotely by the gun detachment commander, 
to cover the exact instant of ifring. 

The analysing unit contains circuits which 
measure the doppler frequency shift, and for 
resolving the velocity information. 

The aerial unit, with its associated trans¬ 
mitter/receiver and aerials, is contained in a 
robust cylindrical case of aluminium alloy 
stiffened by bulkheads. It is trunnion-mounted 
in a wheel-shaped tubular frame, so that it 
can be rolled over rough ground, and up and 
down a vehicle loading ramp. ® 
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WHAT’S ENCEL GOT 
THAT OTHERS HAVEN’T? 

The biggest choice of audio equipment at 
Australia's lowest prices, all backed by the 
best service and advice in the business. 


That's why you always get much more for 
your audio dollars at Encel's big stores in 
Melbourne and Sydney. 


OVER $250,000 WORTH OF THE WORLD'S FINEST 
AUDIO EQUIPMENT ALWAYS IN STOCK.... 


At Encel you have the widest selection of 
stereo and audio equipment of every kind 
from the world's best makers to choose from. 


Encel offers complete stereo combinations, 
individual components and accessories in 
every price range. 



THE BEST FACILITIES FOR AUDIO COMPARISON . 

You hear and compare before you buy at that gives you the sound you like best, 

Encel in new sound lounges that are the best- through sp8cia | switching pane | s whieh 

equipped in Australia for performance 

comparison. Bring in your own favourite enable you to judge speaker systems, 

recordings and check out the equipment ampliers, turntables and cartridges. 

FRIENDLY, PERSONAL ATTENTION .... 


Encel's qualified technical advisers help 
to make your audio purchases a satisfying 
experience. They are all audio enthusiasts and 


are happy to help you select the equipment 
that suits your particular requirements best. 


THE BEST AFTER SALES SERVICE_ 


Encel backs every purchase with real service. 
A large workshop, staffed by skilled electronic 
technicians, using the latest laboratory test 


instruments, ensures that your equipment 
will always perform to your satisfaction. 


THE MOST EXPERIENCED MAIL ORDER SERVICE- 


Encel, now the biggest hi-fi specialist in 
Australia, has for many years successfully 
fulfilled mail orders for audio equipment 


clients throughout Australia and S.E. Asian 
countries. 

All equipment is carefully packed and is insured 
while in transit. 


THE MOST HELPFUL FREE AUDIO ADVISORY SERVICE ... 


If you can't get to one of the Encel showrooms 
use the Encel mail enquiry service to solve 
your problems on audio equipment, etc. 

Just mail your queries on stereo or components 


indicating price range; what facilities are 
needed, your personal preferences in sound) ' 
etc. and any other specific details of 
what is required and Encel experts will assist. 


AND MORE FAMOUS BRANDS TO SELECT FROM! 

Encel's range includes these and many other leading makes: 


CELESTION speaker systems, outstanding 
for quality in sound and construction. 
SEAS speakers, for fine, realistic 
sound at modest cost. 

LUX amplifiers, famous for performance 
and technical quality. 

ROTEL amplifiers, outstanding performers 
in the medium price range. 


MARLUX tapedecks and Dobby cassette 

units, advanced, high-quality 

units for the discerning enthusiast. 

MICRO turntables and cartridges, precision- 
made for top-quality performance. 
CAMBRIDGE amplifiers, finest 
quality, from England. 

CONNOISSEUR turntables, tonearms and 
cartridges built to high standards for excellent 
performance at low cost. 


STAX electrostatic headphones, 
the world’s finest. 

LUSTRE tonearms and lifts, high in 
quality and low in price. 

GRACE tonearms and cartridges, 
highest quality. 

P.M.L. condenser microphones and headphones, 
fine performance at economic cost. 
INTERDYN X50 amplifiers, Australian-built 
units offering excellent performance, 


EE143B 



■ AUSTRALIA’S GREATEST HI-FI CENTRES 

MELBOURNE: 431 BRIDGE ROAD, RICHMOND, 
VICTORIA. 3121. TEL: 42 3762. 

SYDNEY: 257 CLARENCE STREET, SYDNEY, 
N.S.W. 2000. TEL: 29 4563, 29 4564. 

■ TRADE-INS ACCEPTED ■ TERMS AVAILABLE 

■ MAIL ORDERS THROUGHOUT AUSTRALIA 
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DCAe, AFRAeS 


BRITISH SAILPLANE 
DESIGNED BY COMPUTER 

by W. B. Hart, CEng, 


The still young science of computer graphics assisted in the production of fuselage 
line drawings for a new British sailplane, the Torva TA, Series 1. This single-seat 
club sailplane is the first of British design to use glass-fibre structure throughout. 


The choice of glass-fibre for the wing, 
fuselage and tailplane skins of the sailplane 
dictated the design and manufacture of 
accurate moulds. Traditionally, the method of 
producing moulds in many similar 
applications - boat hulls and car bodies, for 
example - has been for the designer or stylist 
to produce contoured line drawings of his 
creation from which templates were cut to 
construct and check the pattern surface. The 
patterns were often laminated in wood on a 
framework of sections and stringers and then 
sanded and polished to provide an accurate 
surface. The wooden patterns could be used 
either in themselves for laying up the 
glass-fibre shells or, more often, for producing 
a thick, heavily reinforced, glass-fibre mould 
that would stand up to production 
conditions. 

The production of line drawings by hand 
for the construction of the mould is often 
difficult on complex objects, and becomes 
even more complicated if the object is large. 
The drawing process (commonly known as 
“lofting” in the aircraft industry) requires a 
fair amount of skill to achieve the required 
accuracy on large drawings, and it is 
inevitably a slow one. 

Computers have been used to assist with 
surface design for just over a decade. The 
earliest applications were simple extensions of 
the hand lofting methods enabling the 
designer to fit conic sections arid surfaces to 
his data. More recent developments have 
increased the computer’s capabilities and yet 
hidden the mathematical complexities from 
the designer. On some modern systems the 
designer has to specify only the barest of 


information about the shape that he wants to 
create and the computer performs all the 
necessary fairing and fitting operations. 

The motivation for the development of 
these programs has come mainly from the 
aircraft, shipbuilding and car industries, where 
they have developed in parallel with the 
numerical control (NC) of machine tools. 
Some of the modern surface design programs 
can in fact produce NC tape for machining 
the surface designed. 

It appears that none of these programs is 
available as yet to industry in general. This is 
partly because they are very valuable in terms 
of the talented man-hours required to create 
them, and because of the expensive hardware 
required to run them. Other problems are 
posed by industrial security and by the lack 
of documentation in most cases. The 
economics of computer aided surface design 
are still not known in sufficient detail to 
encourage its widespread use. 

Since these techniques have a lot to offer 
in many design situations, especially with the 
apparent shortage of skilled drafting 
manpower, the Computer Aided Design 
Centre (CADC) at Cambridge, is developing 
systems that will be made available for 
industry in general to use. Versions of the 
British Aircraft Corporation’s Numerical 
Master Geometry (NMG) system are currently 
being implemented at the CADC for this 
purpose. 

The Torva sailplane fuselage was designed 
using another system, called Multipatch, 
which was conceived and written by A. P. 


Armit of the Computer Aided Design (CAD) 
Group of the University of Cambridge. This 
program cannot be made available widely and 
was not in fact designed for this type of 
application; but it was found to offer some 
distinct advantages over the alternative hand 
methods. The program that computed the 
section contours through the finished surfaces 
was written by P. J. Payne, also of the CAD 
Group. 

Surface design by computer is approached 
in most contemporary work in a 
fundamentally different way to the 

drawing-board methods practised by 

industrial stylists, loftsmen and marine 
architects. The designer still has the 

controlling hand but the computer enables 
him to make use of the mathematics of 
surfaces to assist in the fairing process. 

Two main methods of approach seem to 
be developing: interactive surface design, and 
batch mode surface design. With the 

interactive method of working, the designer 
becomes part of the computer’s input/output 
loop. He provides input data - this could 
consist of point co-ordinates, contour slopes 
and the like - which the computer uses to 
calculate the shape of the surface. Views of 
the resulting surface are usually displayed on 
a cathode-ray-tube screen, driven by the 
computer. The designer can provide modified 
data if he wishes to alter the shape of the 
surface. The “light pen” and teletype 
keyboard provide rapid means for specifying 
data to the program for this method of 
working. 

Batch mode surface design is 
non-interactive. Data are usually specified 
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with a fair degree of accuracy to reduce the 
number of computer runs needed to finalise a 
design, so that preliminary sketches are 
normally required, Final output for both 
methods of working would usually be in the 
form of computer-plotted drawings of the 
surfaces, but paper-tape and magnetic-disc 
records of the data defining the surface can be 
produced for more permanent storage. 

Most of the systems developed so far use 
the “parametric patch” concept due to Coons 
and others for describing the surface. In this 
approach the complete surface is represented 
by a series of smaller surfaces, called patches, 
which are joined together at their edges with 
any desired order of continuity. Local 
changes can therefore be made to individual 
patches or to the whole surface, depending on 
the extent and nature of the continuity 
conditions. 

Initial drawing board layout studies were 
made by Torva with the object of deriving a 
basic shape for the fuselage to satisfy both the 
aerodynamic and geometrical constraints. 
This work was part of the initial 
project-design stage in which all aspects of the 
sailplane’s design and performance had to be 
considered and solved simultaneously. The 
overall sailplane design problem is somewhat 
beyond the scope of this paper but an outline 
of the aerodynamic and practical 
considerations that resulted in the final 
fuselage shape is given below. 

The first problem was to retain a steady 
flow of air, or “laminar boundary-layer”, over 
the fuselage until the disturbances from the 
wing rendered this impossible. Thus the nose 
shape was based on data known to give 
pressure distributions favourable to the 
retention of a laminar boundary-layer. The 
wind leading edge would cause transition 
from laminar to turbulent boundary-layer, so 
that it then became essential to keep the 
“wetted” area to a minimum behind the wing, 
the drag of a turbulent boundary-layer being 
very much higher than that of a laminar one. 
fortunately, the mixing effect of the 
transition from laminar to turbulent 
re-energises the boundary-layer and enables 
the shape to be contracted quite suddenly 
without causing a total separation of the How, 
with a consequent large wake drag. 

In practice it is desirable to keep the 
contraction fairly moderate so that, in the 
event of transition occuring further forward - 
this may be due to raindrops, bad canopy fit 
and the like the well-developed turbulent 
boundary-layer, which is somewhat “tired” 



The completed mould 
pattern for the fuselage 
of the Torva TA Series 1 
sailplane . 


The article as reproduced 
here has been abridged to 
assist the non-specialist 
reader. Copies of the original 
manuscript are obtainable on 
application to The British 
Information Service, 
Goldfields House, 1 Alfred 
St, Sydney Cove, Sydney, 
2000 . 



ELECTRONICS Australia , August , 1971 


21 















































































MICftC 


Goldring 
accessories 
for tape 
recording 


GOLDRING CASSET1 E CLEANER. 
Heads should be cleaned after 20 hours 
of operation by running head cleaner 
in your player 3 to 5 minutes. 


GTA:12 TWIN-PACK Tape Kit 
Combination head cleaner and lubricant 
kit. Formulated to remove loose oxide 
particles and maintain fidelity 
of recordings. 


GTA:13 MICROPHONE. Compact all 
purpose crystal microphone with clip 
(To lapel, tie. car sun visor etc.) 


GTA:26 EARPHONE. (20' Cord). 
Guaranteed performance. 

For use on most transistor radios, 
tape recorders and TV 


GTA:11 LUBRICANT. Head and guide 
lubricant with silicone. Lengthens life 
of parts. Reduces wow and flutter. 
Helps to reduce tape squeal. 


GTA:32 AUDIO LEAD. 3.5 to 3.5 
with built in 8 ° resistor. 


GTA: 10 HEAD CLEANER. Formulated to 
remove loose oxide particles from 
recording head and guides. 
Maintains fidelity of recording. 


GOlDRINGSir 


GOLDRINGer 


GTA14 Vfc" SPLICING TAPE. A must 
for joining broken tapes. 

120” long. 


GTA 20 AUDIO CONNECTING LEAD 
5 pin D I N. to 4 R C A. 

High quality, low noise, co-axial 
cable for perfect playback. 


GTA: 18 HEAD CLEANING TAPE. 
For removal of oxide from head. 
120 inches D2701. 
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Figure 4. First 
stage of front 
fuselage design. 


Figure 6. Ex¬ 
amples of com¬ 
puter produced 
sections , drawn 
using the Numeri¬ 
cal Master Geo¬ 
metry system. 




by the time it reaches the wing, does not 
separate on the contraction. 

The centre line of the front fuselage was 
cambered down for two reasons; to align with 
the wing flow field which swept up over the 
wing leading edge; and to provide pilot vision 
forwards. Theoretically, the rear fuselage 
should have dropped to align with the 
downwash from the wing, but this was not 
possible because of ground clearance. 
However, the elliptical cross section that was 
chosen by Torva was very tolerant to the 
resulting cross-flows. 

The fuselage contraction occurred under 
the wing only, to minimise the superposition 
of increased velocities due to wing and 
fuselage flows, and possible drag-producing 
separations when circling at high-lift 
coefficient. 

In addition to the aerodynamic constraints 
described above it was necessary to ensure 
that the front fuselage could accommodate 
the pilot in sufficient comfort for long 
periods of soaring. Control routes also had to 
be accommodated and the structural 
properties or the fuselage cross-section had to 
be considered. 

The fuselage shape was now finalised to 
the extent illustrated in figure 2. Without a 
computer the traditional method of 
proceeding from this point would have been 
to employ a lofting draughtsman to produce 
full-size line drawings and section contours as 
required to suit the pattern. But, in fact, the 
Computer approach was very different. 

The display screen of the PDP9 computer 
is lOin (254mm) square with a resolution of 
plus or minus .OlOin (0.254m). To obtain a 
picture of sufficient accuracy it was found 
necessary to subdivide the job into three 
sections (figure 3). Each section was further 
broken down into a series of four-sided 
patches (except for two at the nose, which 
were three-sided). The patch corners were 
located at points that were specified in 
Torva’s preliminary geometry drawings. At 
this stage the front fuselage section was as 
illustrated in figure 4. Only half the fuselage 
was produced as this was sufficient to provide 
all the necessary information for the pattern. 

Multipatch draws the plan, and side and 
end elevations of the object on the screen, 
either all at once or singly, as required, to any 
scale specified by the designer. Views can also 
be rotated under the control of a joystick so 
that the object, can be “piloted” into any 
orientation desired. Another aid provided to 
assist visualisation is “depth modulation” 
where those parts of the picture which are 
required to appear close to the observer are 
made bright, and those further away made 
dull. 

The next operation was to put the 
required curvature on the cross sections at 
each patch boundary. Torva specified that 
sections above the maximum breadth line 
should be pure ellipses and that those below 
this line should be smooth curves passing 
through a specified point. This would give a 
slight bulge (relative to an elliptical shape) on 
the lower sections to accommodate the pilot’s 
feet and controls. This bulge was to be faired 
out in the centre fuselage section. Figure 2 
illustrates the cross sections required at 
various sections along the fuselage. 

Similar operations were carried out on the 
centre and rear fuselage sections. The side and 
plan elevations of the fuselage were still built 
up from the series of straight lines forming 
the edges of the patches 1 to 12. Smooth 
curved profiles were now generated by adding 


slope vectors at the patch corners to smooth 
off the profile. Marker patches were again 
used to check that the profile conformed to 
the Torva geometry drawings. 

The fuselage now appeared complete and 
it only remained to look at the profiles from 
all angles to check for bumps and hollows. 
The joystick attachment of the PDP9 allows 
the operator to rotate the fuselage picture to 
any angle so that, by scanning the horizon as 
the fuselage rotates, any bumps and hollows 
can be detected. In this way final touches 
were added by slight changes in the tangent 
slope vectors here and there. 

The ultimate object of the computer work 
was to produce lateral and longitudinal 
cross-section shapes from which the fuselage 
mould pattern could be produced. This next 
stage was carried out on the Titan computer 
at the University of Cambridge by P. J. Payne 
of the University’s CAD Group. 

Taking the patch structure constructed as 
above, the sectioning program calculated 
intercepts of the parametric lines on the 
patches with the specified section planes. The 
section planes were defined by their 
intercepts on the fuselage reference axes. The 
output from this program was the set of 
section drawings required by Torva. These 
were drawn full size on the CAD Centre’s 
Calcomp digital plotter. Some examples of 
the section lines produced, drawn at a small 
scale using Numerical Master Geometry, are 
shown in figure 6. 

It is perhaps too early to draw general 
conclusions about the economics of surface 


design by computer, and this application may 
be too specialised. With Multipatch, the 
computer time requirement was found to be 
about one hour per surface patch that 
required designing. With computing time on 
the PDP9 costing $ 32/hour, the Torva 
fuselage would have cost about $395' to 
produce the surface-patch structure. 

Calculating sections through the patch 
structure is expensive in computer time, but 
again it is difficult to generalise. In this case 
the sections were calculated, from the patch 
data structure, on the University’s Titan 
computer (which is almost identical to the 
CADC Atlas II). Although no charge was 
made because of the experimental nature of 
the exercise, a repeat job would have cost, on 
average, about $15 a section. A balance sheet 
for the computer time required might 
therefore appear something like this: 

Creation of initial patch structure 
of the PDP9 $395 

Computing fuselage and cockpit sec¬ 
tions on Titan $225 

Total $620 

Additional costs would be involved in 
most other circumstances to cover royalties 
on the use of a third party’s program, 
consultancy and operator’s time. These could 
be quite extensive in this case and would 
probably bring the total cost to 
approximately $1100. 

It is estimated tnat the sections could have 
been produced by a contract draughtsman in 
six to eight weeks. Thus the hand method 
costs would have been of the order of 
approximately $1100-$ 1300, assuming a rate 
of $4.35 an hour and a 40-hour week. ® 


ELECTRONICS Australia, August , 1971 


23 





























AMATEURS ACTIVE IN SLOW-SCAN 


Is amateur television possible in the HF amateur bands instead of the UHF 
amateur bands? The answer is “yes", but only for those prepared to adopt the 
principles of slow-scan television. The system has disadvantages, but offsetting these 
is the ability to send television signals around the world using normal amateur radio 

transmitters. by Wayne Green, W2NSD/1 


A picture of Queen Elizabeth appeared on 
the screen of the small TV monitor. Moments 
later, after a brief break in communications, 
the streets of Tokyo appeared. These were 
both live transmissions of pictures over a 
distance of several thousand miles. 

In most circumstances, a description like 
this would apply only to a TV network fed 
via a multi-million dollar satellite. But in both 
cases, rather than coming to CBS Control in 
New York, these pictures were being viewed 
in a small amateur shack in New Hampshire, 
where a run-of-the-mill SSB rig and a few 
hundred dollars worth of extra equipment 
were demonstrating the latest vogue in 
amateur radio — slow-scan television, or 
SSTV. 

SSTV earns its name because it has a 
scanning rate that is much slower than 
conventional TV. To use a commercial TV 
camera for SSTV, its vertical and horizontal 
sweep circuits would have to be modified for 
the slower sweep frequencies. A specially 


designed type of vidicon tube is also required. 
Some amateurs are already using equipment 
of this type. 

Another way in which SSTV pictures are 
produced is with a flying-spot scanner. With 
this system, it is not possible to televise a 
scene directly with a camera. Instead, the 
equipment must scan a slide with a dot of 
moving light, produced on the screen of a 
cathode ray tube, and focused on the slide by 
an optical system. The light is modulated by 
the varying densities of the slide, and then 
passes on to activate a photocell. The 
resulting video information is combined with 
vertical and horizontal sync signals which 
modulate a conventional amateur transmitter 
via the microphone input. t 

An SSTV signal is, basically, a 1500Hz 
tone which is shifted down to 1200Hz for 
sync information and upwards to.2 300Hz for 
picture information. The 1500Hz tone 
represents black and 2 300Hz white, with 
tones in between giving shades of grey. The 


1500-2300 shift is exactly the same for 
facsimile, by the way, so receiving converters 
can be used for either service. 

A 5-millisecond burst of 1200Hz tone 
gives the horizontal sync pulse, while a 
30-millisecond pulse of 1200Hz is used for 
the vertical sync. A horizontal sweep rate of 
15Hz and a vertical sweep of eight seconds 
results in a horizontal resolution of 120 lines. 
None of these standards is critical, by the 
way. 

The signal described above constitutes an 
FM sub-carrier, so the receiving monitors can 
have a good deal of limiting built in, thus 
making the system relatively immune to 
interference from voice signals in adjacent 
channels. 

Although the idea of SSTV was widely 
circulated in the late 1950s, the first serious 
amateur experiments took place in 1967, 
after the USA’s Federal Communications 
Commission (FCC) licensed a small group of 
American amateurs to explore the feasibility 
of the idea. The experiments wete a success 
and in August, 1968, the FCC announced 
frequency allocations for amateurs desiring to 
use SSTV. 

The problems facing amateurs wishing to 
transmit TV signals was one of narrowing the 
bandwidth of the signal to the point where it 
did not take up any more room in the RF 
spectrum than a voice signal. 

By adopting SSTV techniques, amateurs 
have been able to compress a TV signal to the 
point where, instead of wiping out half the 
short-wave bands for one signal, the 
bandwidth is no more than that required for a 
normal voice contact. This also permits the 
recording of these signals on the average audio 
tape recorder, rather than a thousand-dollar 
video recorder. 

Just what sacrifices have had to be made 
to cut the TV signal bandwidth from 4MHz as 
used for commercial TV to 2KHz for SSTV? 
The main loss is picture repetition rate. With 
only one picture every eight seconds, instead 
of 30 pictures every second, the ability to 
portray motion is virtually lost. 

We have to settle for some loss of picture 
quality too. The 525 lines that make up the 
normal TV picture are cut back to 120 lines, 
making the SSTV picture look a lot like a 
coarse newspaper photo or a wirephoto. With 
SSTV we are transmitting individual pictures 
instead of movies. 

These pictures are normally sent in black 
and white, but as you might imagine, a few 
amateurs have been trying their hand at 
sending colour pictures. 

It is exciting to be able to see pictures of 
the chap you are talking with, his station, his 
home, family, town, perhaps a map of the 
general area, and other illustrative material. 
Amateurs who are set up for this are 
extremely enthusiastic about it and most of 
them speak glowingly of the interest that is 
bound to develop as more amateurs find out 
what they are missing. 

The equipment required for SSTV is 
somewhat complex, but it is certainly simpler 
than the apparatus required for commercial 
standard amateur TV. There are a few 
thousand amateurs sending these TV pictures 
to each other, but they are restricted to the 
450MHz band because they are using 
commercial TV standards. Their pictures can 
be picked up on any home TV receiver with a 
simple high-frequency converter. The SSTV 



Slow-scan television equip¬ 
ment made for amateurs 
in the USA. LEFT: A mon¬ 
itor made by EKY Video 
Vision, which is marketed 
in kit form or as a ready - 
built unit. BELOWThe 
model 80 camera and mod¬ 
el 70 monitor units made 
by Robot Research. 
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TELEVISION 


Three examples of slow-scan television 
pictures received on amateur equipment. 
It should be realised that these half-tones 
hardly do justice to the originals. The 
quality has been successively degraded 
by the need to submit the original 
photographs to several stages of re¬ 
production. 

signals cannot; a special monitor is needed to 
view SSTV pictures. 

The eight-second-long picture requires a 
special tube in the monitor, one which will 
hold the image for eight seconds instead of 
letting it fade out almost immediately. Those 
who have served in the armed forces will 
remember the PPI displays used with radar to 
simulate the map of an area. The phosphor on 
this type of tube holds its image long enough 
for you to see the entire picture, but fades 
out fast enough to prevent the next picture 
from being superimposed on the previous one. 


Only place in Sydney 

© 

to see and hear 


the fujl range of 



O Magnum K complete 3-way system. 
Size 15" x 24" x 11V4" deep. 


0 Complete range from 8" to 18". 


Variable Attenuator 


XO/5000 


Trebax 100 
Midax 650 

W 


XO/950 


Bass 

0 Components tor 3-way systems 


We have the only full range 
in Sydney of the famous 
GOODMANS loudspeaker systems. 

In addition to examples 
illustrated here, there are dozens 
more for every type of 
application. Plus recommended 
enclosures. 
You are invited to call in and 
hear this equipment in the 
comfort of our air-conditioned 
showroom. Convenient mid-city 
location in Ash Street, only 
200 yards from the G.P.O. 


mmm 


United Radio Distributors Pty. Ltd. 

Shop 32, Ash Street, Angel Arcade, Sydney 
Telephones 28-3718, 28-3926. Open Saturday a.m. 

Please forward details of Goodmans systems. (Indicate which required.) 

□ Magnum K (as 1 above) □ Components (as 3 above) 

□ 8" □ 10" □ 12" □ 15" □ 18" (including enclosure designs). 


Name.. 


Address.. 


. . ... ..Postcode. 

See our exhibit at the Aust. Hi-Fi Audio Show, Sydney, August 19-22. 
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sound ideas from 


Stereo amplifiers, tuners and 
receivers featuring minimum 
harmonic distortion. 


SX-770 Tuner Amplifier. 20-40,000 
Hz±3dB. 15W R.M.S. per channel 
Into 8 ohms. Harmonic distortion less 
than 0.8% at rated output. Multiple 
inputs including mlc.; multiple out¬ 
puts; filters, etc. 

SA-900 Amplifier. 20-50,000 Hz±3dB. 
50W R.M.S. per channel into 8 ohms. 
Harmonic distortion less than 0.08% 
at rated output. Multiple Inputs, out¬ 
puts, filters, etc. 


Superb Hi-Fi speakers to suit 
every application. In cabinets, 
unmounted or complete kits. 


Advanced belt-drive turntables 
engineered for minimum wow 
and flutter. 


CS-63 DX 4-Way 6-Speaker System 
15" Woofer; two 5" mid range; Horn 
Tweeter; 2 Horn super-tweeters; 20- 
20,000 Hz; 80 Watts. 

CS-77A 4-Way 4-Speaker System. 12" 
Woofer; 5" mid-range; 3" cone 
tweeter; multi-cellular horn super¬ 
sonic tweeter; 25-20,000 Hz; 65 
Watts. Removable grille. 


PL-31 D 4 pole hysteresis motor. Wow 
and flutter less than 0.1%. Cartridge; 
PC-35 Induced-magnet type. ID- 
25,000 Hz. 


Stereo systems to suit the most 
demanding listener. Every com¬ 
ponent matched for perfection 
in sound. The items illustrated 
are only a small part of the 
WORLD'S LARGEST RANGE 


OF HI-FI AND NOTHING BUT 

HI-FI. 

See and hear PIONEER at 
selected HI-FI SPECIALISTS 
throughout Australia. 

‘PIONEER PLAYS 
EVERYTHING BETTER 
FOR YOU.’ 


Astronics Australasia Pty. Ltd., 

161 Sturt Street, South Melbourne, 3205 

Please send PIONEER catalogue and 
list of nearest dealers. (Please 


T-6600 


Headphones for personal listen¬ 
ing. Perfect sound without 
fatigue. 


Stereo tape decks and tape re¬ 
corders. ‘Professional’ 4 track 
recorders with every conceiv¬ 
able feature. 


ADDRESS 


SE-30. 20-20,000 Hz, 8 ohm, 0.5W 
per channel. 

SE-50. 20-20,000 Hz. Separate tweeter 
and volume controls. 8 ohm, 0.5W 
per channel. 


T-6600 Auto-reverse Tape Deck. 50- 
15,000 Hz±2dB. S/N ratio less than 
55dB. 


POSTCODE 
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Unfortunately, the supply of these old radar 
tubes selling at $5 or less is dying out, and 
most constructors have to invest in new and 
much more expensive CR tubes. 

Articles have appeared on constructing the 
monitors, cameras and flying-spot scanners 
for SSTV. As with any other aspect of 
amateur radio, when a need pops up for 
something new, entrepreneurs immediately 
jump to fill the need. Two companies are 
already turning out equipment for SSTV, one 
a small one-man concern, the other a larger 
facility. (See illustrations.) The larger, Robot 
Research, has recently started production on 
a camera and a monitor. The price is a little 
high by amateur standards, running to almost 
$1200 for the complete system. 

The Robot Model 80 camera transmits a 
120-line picture, equivalent to a one-column 
newspaper photo, in eight seconds. This can 
be sent over radio, telephone wires, or tape 
recorded. The Model 70 monitor has a picture 
that is bright enough to be seen easily in 
normal room conditions. 

Obviously Robot is not thinking entirely 
of the amateur market with this equipment. It 
should be an excellent security system, for 
the pictures can be sent over normal 
telephone wires to a central monitoring desk 
or even to a police station. One picture every 
eight seconds is quite adequate to watch a 
warehouse, a bank, or any other space. A 
sequential switching unit can be used to 
continuously watch over a large number of 
areas from one vantage point. The ability to 
send the TV signals over a phone line should 
more than make up for the slow scanning 
drawback. 

Another manufacturer of SSTV 
equipment is EKY Video Vision in Fairlawn, 
New Jersey. (The EKY comes from his 
amateur call W2EKY.) This small company 
sells both complete units and kits for the 
do-it-your-selfer. A complete monitor sells for 
just under $300. The circuits boards run 
about $10 and higher amounts for kits with 


parts. The boards are available wired and 
tested for $125, leaving the builder to add the 
scope tube and power supply under his own 
steam. 

By far the simplest system for generating a 
television picture, slow or fast scan, is what is 
called the flying-spot scanner. A television 
picture is made by rapidly passing an intense 
spot of electrons over the face of a 
phosphor-coated glass screen. By varying the 
intensity of the spot we get our blacks, whites 
and shades of grey. 

You may have noticed that when you turn 
down the contrast and turn up the brightness 
on your TV set that you end up with a screen 
that is all white with no picture at all. This 
white screen, formed by that flying spot, is 
the essence of our scanner. 

The next step is to take a slide projector 
and modify it by replacing the projection 
bulb with a photo-cell. The slide projector is 
now used backwards with the flying-spot light 
source produced by the CRT focused by the 
lens on the slide. The spot, made dark and 
light by the slide, hits the photo-cell. 

A simple audio amplifier (or video 
amplifier in the case of fast-scan television) 
then steps up the output of the photo-cell and 
we have a video signal to feed to our 
modulator. 

SSTV can be hooked up to any station 
that has capability of transmitting AM or 
SSB. Most SSTV buffs just build a couple of 
control boxes, one for the receiver and one 
for the transmitter. The SSTV camera or 
flying-spot scanner output is hooked right 
into the microphone input of the transmitter 
and the monitor hooked right to the speaker 
output of the receiver. With the control 
boxes, it is very easy to switch from 
transmission of picture to voice and the same 
is true with reception. This simple facet of 
SSTV is one more strong point that is sure to 
make it more widely used as time goes on. 

Short-wave listeners and interested 
amateurs can listen for the SSTV net which 
generally gets together on 142 30KHZ at about 


1800GMT on Saturdays. It is also unusual not 
to hear some SSTV going on around that 
frequency most evenings. Particularly listen 
around 1830GMT, when the international net 
meets. 

As more and more manufacturers get into 
the game we should see lower prices and 
simpler equipment emerging. The day may 
not be far off when an avid SSTV operator 
will be able not only to work 100 countries, 
but will also be able to sport audio-taped QSL 
cards for the effort. We most certainly will be 
seeing a lot of interest in this new mode of 
amateur communications. 

This article is reproduced from “Electronics 
Illustrated" by arrangement with Fawcett 
Publications Inc., Greenwich, Conn. 06830, 
USA. ® 

iiiiiiiiiiiiiiimiiiiiiiiiimiiitiiiiiiiiiitiiiiiiiiitiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiimmiiimiiiiii 

More USA satellites planned 

Three Atmosphere Explorer satellites for 
launch in 1973, 1974 and 1975, will be 
supplied to NASA by RCA under a contract 
valued at over $ 10-million. Each satellite will 
fly an extreme egg-shaped orbit with a low 
point of 75-93 miles and a high point of 
about 2,500 miles. This will enable them to 
acquire data in the thermosphere, where most 
of the sun’s ultra-violet radiation is absorbed. 
Sensors to be carried by the Explorer 
satellites will include an electron temperature 
probe, photometers, and spectrometers. The 
instruments will gather data on such subjects 
as neutral particle and ion compositions; 
electron, ion and neutral gas temperatures; 
thermal electrons and photo-electrons; 
extreme ultra-violet radiation and air glow. 

The primary data gathering period will be 
at the satellite’s lowest altitude, but it will 
also acquire information as it swings away 
from earth. ® 



_i 

HSE 6839/771 


Hawker Siddeley Electronics Limited 

752 Pittwater Road, Brookvale, N.S.W. 2100 

Write or phone for catalogue and service information on Components 

NAME. • . 

ADDRESS. 

STATE.POSTCODE. 


COMPONENTS FOR 
PEOPLE WHO KNOW 
QDMPONENTST^ 


Hawker Siddeley Electronics 


Plastic Film Capacitors • Ceramics • Silvered Mica • Paper 
Capacitors • Electrolytics • Power Semiconductor Devices • 
Transformers and Wire Wound Products • Trimmers • Potentio¬ 
meters Wire Wound • Light Source Diodes • L-N Displays • Micro- 
wave Tubes and Devices • Modules • Packaged Electronics. 

SYDNEY . 93-0221 BRISBANE . 68-4344 

MELBOURNE . 387-1899 ADELAIDE . 46-5941 
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Never before has a range of 
small signal diodes offered so 
much to so many for so little 


Never before have small signal diodes cost 
so little, prices are down as much as 70% 
on some devices. Off the shelf, of course. 
Send in now for our small signal microglass 
diode data kit. But hurry—Never before will 
so many data sheets have moved so fast. 


For August Fairchild announces a brilliant 
new range of small signal microglass diodes. 
Never before have small signal diodes 
offered so much reliability—nitride passiva¬ 
tion guarantees it. 

Never before have a range of small signal 
diodes offered so many features—leakage 
down to 1 nA @ 100 volts, breakdown 
voltages up to 200 ^ 0118 , dissipation up to 
500 mW, capacitance down to 2.5 pf and 
reverse recovery down to 4 nsecs. 


Fairchild August 


■ • 


Steg&ss*: 



New 

type 

no. 

Description 

Improved 
version of 

New 
price 
100 + 

Specification 

AN201 

General Purpose, High Speed 

AN2002 

170 

100 volt BV 

AN202 

High Voltage, High Speed 

AN2007 

19 

100 volt BV 

AN203 

High Voltage, High Speed 


25 

150 volt BV 

AN204 

High Voltage, High Speed 

FD200 

32 

200 volt BV 

AN205 

Ultra High Speed 

AN2001 

20 

50 volt BV 

AN206 

Ultra High Speed 

AN2003 

22 

75 volt BV 

AN207 

Ultra High Speed 


25 

100 volt BV 

AN208 

Very Low Leakage 


25 

5 nA @ 75V 

AN209 

Very Low Leakage 


30 

5 nA @ 150V 

AN210 

Ultra Low Leakage 

FD300 

40 

1 nA @ 100V 

AN914 

IN 914 in il Glass package 

AN2004 

30 

100 volt BV 

AN914 A 

IN 914 A in a Glass package 


33 

100 volt BV 

AN914 B 

IN 914 B in m Glass package 

IN 916 in n Glass package 


36 

100 volt BV 

AN916 

AN2006 

45 

100 volt BV 


KC.2298. A 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


Australian inventors' award 

An annual Australian inventors’ award with a $5,000 first prize 
has been inaugurated by John Lysaght (Australia) Ltd to celebrate its 
50 years of processing and galvanising steel sheet and coil in Australia. 
The award will be made by the company each year to the person or 
persons responsible for an invention which is likely to lead to 
improvements in the Australian way of life, directly or indirectly. 
Any person, or group of persons, who are Australian citizens or have 
been resident in Australia for a minimum period of 12 months, will be 
eligible for the award. 

There are no restrictions on the type of invention, which can be in 
any one of a number of general classifications including 
transportation, consumer products, furniture, building, machinery 
and equipment, and communications. There is no limit to the number 
of times which an invention may be entered for the award. A 
provisional specification must have been lodged with the patent office 
within a period of five years before January 1 of the year of the 
award. (John Lysaght [Australia] Ltd, 50 Young Street, Sydney, 
2000 .) 

Fabricating FETs 

A new self-registration method for fabricating metal oxide 
semiconductor field-effect transistors has been developed by the 
General Electric Company, USA. The Refractory Metal Oxide 
Semiconductor (RMOS) process is said to offer several advantages 
over conventional MOS, including self-aligning gate, greater speed, and 
multi-level interconnection capabilities. Essentially the RMOS 


Lightweight plug-in telephone 



This lightweight coin-operated telephone, manufactured in 
the UK by Associated Automation Ltd, can be plugged in at 
hotel dining tables, etc. The instrument incorporates 
pushbutton dialling to increase dialling speed and to reduce 
the incidence of mis-dialled numbers. (Associated 
Automation Ltd, 70 Dudden Hill Lane, Willesden, London, 
NW10, England.) 


technique involves the use of a refractory metal such as molybdenum, 
which can withstand high temperatures (up to 2600°C) without 
melting. Moreover, it does not react chemically with the oxides and 
glass used in the process. 

During fabrication the molybdenum serves a three-fold purpose: 
as a self-registering diffusion mask that assures correct alignment of 
the source and drain junctions on the circuits; as the gate electrode 
between source and drain; and as a high-quality, high-conductivity 
metal interconnection between RMOS devices and other integrated 
circuits on the chip. 

Measuring ice thickness 

Attempts to measure ice thickness by radar or echo-sounding 
techniques have proved fruitless as the interface between ice and 
water does not provide a satisfactory mirror to reflect the radiation 
used. At a recent symposium, Dr A. W. Adey outlined a new approach 
being developed at the communications research centre of the 
Canadian Federal Dept of Communications. 

Instead of directing a radar or sonar beam at the ice-water 
interface, the researchers measured the microwave radiation given off 
by the water itself. Whether the water molecules are free in gaseous or 
liquid form, or locked into the crystal lattice of ice, they radiate (and 
simultaneously absorb) at a characteristic wavelength. The molecules 
locked in the crystal lattice have far less freedom of vibration, and 
therefore absorb more radiation and radiate less, than the molecules 
in the liquid. Accordingly an ice layer above a water layer attenuates 
the radiation the water emits. 

The technique is complicated by the simultaneous absorption 
and radiation of both the water and ice molecules, but the Canadian 
team first calculated the radiation levels to be expected above ice of 
various thicknesses. They then improvised a radiometer to receive 
radiation at the critical frequency and, earlier this year, measured a 
wide range of ice thicknesses by this method in the Canadian Arctic. 
The correlation between these measurements and those made by 
conventional methods was excellent. 

Information services 

A committee of inquiry has been established to investigate the 
adequacy of scientific and technological information services in 
Australia, according to an announcement by the Minister for the 
Department of the Vice-President of the Executive Council (Sir Alan 
Hulme). The committee, called the Scientific and Technological 
Information Services Enquiry Committee (STISEC), has a 
wide-ranging membership covering universities and colleges, CSIRO, 
government, libraries and industry. Under the sponsorship of the 
National Library, it is supported by a secretariat of four. 

The committee will examine the needs of individuals and 
organisations for scientific and technical information with a view to 
bringing forward proposals which will assist in the formulation of a 
national policy in this area. It will assess the adequacy and availability 
of existing resources and the access to them. It will also study the use 
of computer-based information retrieval systems drawing upon 
overseas experience with such systems. The committee aims to 
complete a major part of its work this year. Individuals or 
organisations wishing to submit comment or to obtain further 
information are invited to contact the Committee Secretariat, c/- The 
National Library of Australia, Canberra, ACT 2600. 

Better colour.TV 

When the BBC started work with colour television, its engineers 
found it a problem to adjust studio receivers correctly. The gadget 
they evolved to solve their difficulties is now being marketed in the 
UK for about $25. Any colour on the screen is made up from a 
mixture of the primary colours (red, green and blue). If the mixture is 
not right, the effect can be very odd. The professional trick is to set 
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5 W output CASSETTE-CORDER 

compact...yet with the power for 


PUBLIC ADDRESS 



SONY. TC-180 

with “pause-and- 
pubiic-address” butto 


This new SONY Cassette-Corder will really put sound to 
work for you. In business—for training sessions, record¬ 
ing conferences, meetings. In education—for use in 
audio-visual teaching of classes with 50-60 students. The 
unique “pause-and-public-address” button enables you 
to speak direct through the microphone when the tape is 
stopped. Even while the tape is running the “pause” 
button will stop the tape and let you give effective instruc¬ 
tions or explanations . . . interspersed with recorded 
material. Operation is easy and quick—cassette loading 
and replacement is by push-button key. Powerful 5 W 
output will drive an external speaker if required . . . 
giving ample sound for large audiences . . . with 2-step 
volume control speaker monitoring. Complete with large 
compartment for accessories supplied, and handy dust 
cover with big pocket. It’s ready for you to use . . . 
anywhere. 

SPECIFICATIONS—Recording system: 2-track, monaural 
recording and playback • Power requirements: AC 240 V, 
50 Hz • Power consumption: 20 watts • Tape: SONY C-60, 
C-90, C-120 or equiv. • Tape speed: 1 7 /e ips • Power output: 
5 W by using an external 8 ohm speaker, 5 W through the 
built-in speaker • Freq. response: 50-12,000 Hz • Wow and 
flutter: Less than 0.2% • Max. recording time: 120 min. 
(with C-120) • Speaker: 4" x 6" • Input jacks: Microphone 
600 ohms, auxiliary input jack, 100 k ohms • Output jacks: 
External speaker, 8 ohms, earphone • Dimensions: 12 15/16 
(W) x 4 11/16 (H) x 11 11/16 (D) • Weight: 11 lb 1 oz. 


Distributed by: 

JACOBY (_ 

MITCHELL 

SYDNEY—26 2551 • MELBOURNE—30 2491/2 • ADELAIDE-53 6117 • 
BRISBANE-2 6467 • PERTH-28 8102 • LAUNCESTON-2 5322 • Agents: 
CANBERRA-47 9010 • N’CLE-61 4981 • PORT KEMBLA—4 2071 

To: Jacoby, Mitchell & Co. Pty. Ltd., 469-475 Kent Street, 
Sydney, 2000. 

Please send me details on the SONY TC-180 Cassette-Corder. 

NAME. 

ADDRESS. 


..POSTCODE. 1 

JMS/32-71EA871 
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the controls to give the purest possible greys and white, because these 
tints contain all three primary colours. The new tool is a special 
fluorescent lamp unit which lights both in colour and brightness to 
the international standard white and greys. It is held against a colour 
TV screen while the controls are adjusted to match it. (From a BBC 
World Service report.) 

Spanish machine tools 

A Spanish trade mission, organised by the Spanish Metal Trades 
Export Associations and the Spanish Ministry of Commerce, will 
exhibit at the Fourth Machine Tool Exhibition, to be held at Sydney 
Showground from October 14 to 23, 1971. Spanish exports of 
machine tools to Australia have jumped by over seven times in the last 
three years. The exhibition, staged only once every six years, is being 
organised by Industrial and Trade Fairs Pty Ltd, 77 Pacific Highway, 
North Sydney, NSW 2060. Sponsored by the machine tool merchants 
division of the Sydney Chamber of Commerce and the Sydney 
Chamber of Commerce Inc, the exhibition will feature the latest 
machinery for engineering, metalworking, and woodworking, with 
special attention focused on numerically controlled machine tools. 

Computer congress 

The fourth triennial congress of the International Federation 
for Information Processing, IFIP Congress 71, will be held in 
Ljubljana, Yugoslavia, from August 23 to 28, 1971. The congress will 
have two parallel presentations: 36 invited papers and special 
symposia, and over 200 submitted papers reporting on original work. 
The subject matter for all papers has been divided into seven areas: 
numerical mathematics; mathematical foundations of information 
processing; computer software; computer hardware and systems; 
systems for management and administration; technological 
applications; sciences and humanities. The four symposia are on: 
computers for developing countries; Algol 68 implementation; 
computer system performance; the world’s communication system. 

In conjunction with the IFIP congress, there will also be an 
exhibition of computer equipment. Companies from 17 countries are 
expected to exhibit. 


Aids for teaching atomic physics 



The 1971 Duke of Edinburgh's Design Prize has been 
awarded to Derek Power, BSc ACGI, for conceiving and 
directing the development of a range of atomic physics 
teaching apparatus. The photograph shows him discussing 
a luminescent tube with a member of the development team 
of Teltron Ltd, the manufacturers of the apparatus. (Teltron 
Ltd, 32 Telford Way, London W3, England.) 


Solid-state marine radar 



The upper part of the new Deccd RM 916 solid-state marine 
radar combines a 6ft aerial with a transceiver and inverter 
mounted integrally to form a two-unit system with a 9in 
relative motion display. Among the features of the unit are a 
solid-state local oscillator using a step recovery diode, a 
solid-state modulator, auto-follow tuning, and a logarithmic 
receiver. (Decca Radar Ltd, Decca House, Albert 
Embankment, London, SE1, England.) 

Magnetocardiograph 

An instrument that can measure heartbeat without contact with 
the body, and thus does not require the patient to disrobe, has been 
developed by the cryogenics division of the National Bureau of 
Standards, USA. Known as the magnetocardiograph, the instrument 
generates electrical signals, proportional to the heart’s magnetic 
pulses, when it is placed in close proximity to the heart. When used to 
drive a strip-chart recorder or an oscilloscope, these signals produce a 
magnetocardiogram of the heartbeat similar to an electrocardiogram. 

The magnetocardiograph is a superconducting gradiometer that 
measures the difference in magnetic field between two 
superconducting coils connected in series opposition. The opposing 
connection cancels the effect of fluctuations in the earth’s magnetic 
field. Magnetic heartbeat pulses can be detected when one of the coils 
is placed close to a patient’s heart. When the instrument is used, the 
earth’s magnetic field must be compensated for, and measurements 
must be made in a magnetically “quiet” environment away from 
extraneous fields produced by motors, power lines, etc. Successful 
experiments in the use of the instrument have been made in an 
abandoned mine shaft. 


MOS/LSI digital filters 

North American Rockwell Microelectronics Co, USA, is offering 
as standard components complete digital filters fabricated from only 
three microcircuit packages. The three building-block MOS/LSI 
circuits are a serial/parallel multiplier, a shift-register/adder, and an 
analog-digital converter. They do not need to be programmed, and 
typically operate on 300mW power. The company claims that a 
MOS/LSI digital filter can be assembled for a few hundred dollars to 
do functions now performed with conventional electronic systems 
costing several thousands. The circuits can be used to perform all 
linear and many non-linear arithmetic functions, and can be used in 
digital control and communications systems, radar and sonar 
equipment, and in spectrum analysers. 

Complete front-end 1C 

Societe Generate Semiconduttori (SGS), of Italy, has developed a 
new integrated circuit, for use in high quality domestic radio receivers 
and car radios to provide all the functions of RF amplifier, mixer, 
oscillator, IF amplifier and AGC control. Designated TBS 651, it has 
been designed to reduce external components to a minimum, to 
operate from supply voltages over the range 4.5 to 18V, and to have 
good sensitivity at frequencies as high as 27MHz (about luV at 6dB 
signal to noise ratio). The device is in a 16-lead plastic split 
dual-in-line package. SGS is represented in Australia by Warburton 
Franki Ltd, PO Box 183, Chatswood, NSW 2067. 
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See a wide range of Garrard turntables on the British Merchandising 
Pty. Ltd. display stand, Australian Hi-Fi Audio Show 1971, Sydney. 



before you buy o turntable^ reflect 


Your speakers reflect the quality of your 
turntable and Garrard quality has been 
proven for over 50 years. 

The AP76 is just one of the wide range of 
turntables indicative of Garrard’s 
unsparing attitude to fine engineering 
and advanced design. It is a trans¬ 
cription-quality deck of exceptional 
elegance with the facility for automatic 
play of single records. Complying with 
DIN45-500 standards, the AP76 
incorporates many features obtainable 
in players of far greater cost. 

You will find Garrard decks in television, 
radio and recording studios where 
precision and reliability are vital. 



Tab controls provide light, easy operation of 
auto, manual and cue and pause. 

Combined record size and speed control. 
Dynamically balanced Garrard 4 pole induc¬ 
tion motor. 

Rotating record spindle eliminates wear. 

11 V 2 inch non-magnetic turntable. 

Integral stylus force adjustment, calibrated 
from 0 to 5 grams at 1 gram intervals. 

Gimballed, needle-pivoted pickup arm mount. 


Precision, resiliently mounted counter 
balance weight with fine adjustment. 

Sliding weight pickup bias compensator, 
calibrated for spherical and elliptical styli. 
Hexagonal, low-resonance pickup arm. 

Slide-in cartridge carrier—fast, easy stylus 
inspection and interchange. 

Precise, gentle cue and pause system 
operated by viscous damped cam. Automatic 
return. 


r....1 

To: Plessey Ducon Pty. Limited P.O. Box 2 Villawood NSW 2163 

Please send me without obligation free copies 
of the Garrard range brochure and other literature 

Name 
Address 

Post Code 
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UK-Canada submarine cable 


A new high-capacity UK-Canada 
submarine cable, Cantat 2, will be supplied by 
Standard Telephones & Cables Ltd, UK, 
under a contract worth nearly $50-million. 
With 1,840 recruits, the cable will have over 
400 more circuits than all the existing 
trans-Atlantic cables put together. In addition 
to telephone calls, it will be used for telex, 
telegrams, and data transmission. More than 
2,800 nautical miles of cable will be laid 
between Cornwall and Nova Scotia. 
Altogether the complete cable will weigh 
about 15,000 tons, and for most of its length 
it will be less than 2in in diameter. 

Since the last cable was laid between the 
UK and Canada in 1961, satellite 
communications have become established and 
these are providing an increasing proportion 
of trans-Atlantic communications each year. 
But, at the same time, improvements in the 
technology of undersea cables allow the 
number of circuits to be increased greatly 
without a proportionate increase in cost. For 
example, whereas the last cable was laid at a 
cost of about $200,000 a circuit, Cantat 2 
will cost only about $35,000 a circuit. 

The Cantat 2 cable will be predominantly 
of lightweight design developed by the British 
Post Office. It will have an outer conductor of 
aluminium and a steel rope for strength inside 
an inner copper conductor. Compared with 
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Detecting drugs 

A machine, developed to detect minute 
quantities of drugs or chemicals in the human 
body, uses a system called Free Radical Assay 
Technique (FRAT). It is said to be able to 
detect as little as 0.001/Xgram of heroin in the 
body within 15 seconds. The FRAT system is 
described as a refinement of organic 
chemistry techniques involving tagging of 
chemical compounds with extra electrons for 

Educational video cassette s' 


armoured cables, it is cheaper to produce, 
easier to lay, and easier to bring to the surface 
for repair. External armour will be used for 
additional protection on sections laid in 
shallow water. The cable will use 490 
repeaters, each protected by a deep-sea 
pressure housing and designed to give a 
trouble-free life of more than 25 years. The 
repeaters use separate amplifiers for each 
direction of transmission. 

The transistors used in the repeaters were 
developed by the British Post Office, and 
produced by the Post Office and STC. A very 
high standard of reliability is set for them, 
with a performance standard ensuring that in 
25 years’ operation less than one transistor in 
4,000 will fail. About 3,200 transistors will be 
used in the Cantat 2 repeaters in the ’main 
amplifying path. The transistors use 
aluminium wires bonded to aluminium 
contacts. There has not been a single failure in 
40,000 bonds tested in production and 6,000 
transistors now on the sea bed. 

The 1,840 circuits will be spaced at 3KHz 
intervals and arranged as 23 supergroups. The 
frequency band 312 to 6012KHz will be used 
in one direction of transmission, and 8000 to 
12,700KHz in the other. Four service circuits, 
of 3KHz nominal bandwidth, will use 6024 to 
6036KHz and 7976 to 7798KHz in the two 
directions of transmission. 

iiiiiiiiiiiiiiiiiiiiiiniiiiiiiiimimiMmiiMtiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiimmiiiiiiiiiiii 

analysis by electron resonance spectrometers. 
The device was developed in the USA by Syva 
Corporation, a joint venture of Syntex 
Corporation (a pharmaceutical firm) and 
Varian Associates Inc (an electronics firm). 

OTC orders SSB radios 

The Overseas Telecommunications 
Commission (Australia) has awarded a 
contract worth about $800,000 to 


A demonstration 
of the Rank 
Teleplayer which 
enables programs 
from' cassettes to 
be played through 
any standard 
625-line television 
receiver. 


The Rank EVR Teleplayer, suitable for 
education and training purposes, was shown 
at the recent Educare Exhibition held in 
Melbourne from June 28 to July 2. The 
machine, which is manufactured under licence 
in the UK by Rank Bush Murphy Ltd, is 
designed to enable cassettes of professionally. 
produced films and programs to be played 
through any normal 625-line television 
receiver. It will be distributed in Australia by 
Sixteen Millimetre Aust Pty Ltd, who will 
initially make available program material from 
the British catalogue. It is anticipated that 


Sixteen Millimetre will prepare programs in 
this format specifically for Australian needs. 

The process, known as Electronic Video 
Recording (EVR), enables the user to stop 
and hold a picture, or re-wind and repeat any 
sequence in seconds, by pushing a button. 
The Teleplayer is said to be easier to operate 
than a tape recorder. The machine has a 
coaxial cable which connects to one or more 
625-iine TV sets, the lead being plugged into 
the aerial socket of the set, which is tuned to 
an unused channel. (Sixteen Millimetre Aust 
Pty Ltd, GPO Box 4778, Sydney, 2001.) 


Amalgamated Wireless (Australasia) Ltd for 
the supply of 40 SSB transmitters to up-grade 
its coastal radio service. The transmitters will 
be used for radio-telephone communications, 
replacing the older AM equipment at present 
in use at OTC coast stations in Australia and 
in Papua/New Guinea. Until' all ships are 
fitted with SSB equipment, OTC will 
continue to provide services compatible with 
both SSB and AM systems. 

Colour circuit on two chips 

Plessey Microelectronics, in the UK, has 
squeezed the entire colour signal processing 
circuits for a colour TV receiver on to just 
two chips. Stressing the magnitude of the 
achievement, a Plessey spokesman pointed 
out that by contrast some companies took 
five chips to do the same job, and even this is 
considered advanced. The circuits were 
custom-designed for Rank Bush Murphy, and 
orders have been placed worth nearly 
$300,000 for an initial batch of circuits. The 
following facilities are packed into the two 
ceramic packages: chroma amplification, 
gated burst amplifier with 45° switch, 
reference amplifier, PAL switch, colour killer, 
internal stabilisation, R-Y and B-Y balanced 
demodulators, and matrixing for red, green 
and blue outputs. 

New semiconductor factory 

A new $250,000 semiconductor plant has 
been opened at Bayswater, 15 miles out of 
Melbourne, by Rutherford Electronics, 
Australian agent for National Semiconductor, 
a leading US transistor and IC manufacturer. 
With a change in name to NS Electronics Pty 
Ltd (NS implying National Semiconductor), 
the company commenced manufacturing 
transistors at the end of April. Within a 
12-month period, it plans to widen its range 
of transistors and commence IC production. 
NS Electronics will not enter the high 
technology area of semiconductor 
manufacture. It will receive wafers after 
fabrication, and then complete the 
manufacturing process for both transistors 
and ICs. The total plant area at Bayswater is 
9,260 sq ft, of which the production area is 
6,250 sq. ft. 

In brief . . . 

Satellite navigation 

HMS Endurance, a Royal Navy ice patrol 
and survey vessel, will be guided by satellite 
navigation through the Southern Ocean on its 
next Antarctic expedition. The ship will use a 
computerised, real-time satellite navigation 
system provided by Marconi Space and 
Defence Systems Ltd. It will operate directly 
on-line to a low-orbiting Transit satellite 
network, consisting of a series of satellites in 
polar orbit. 

Approved quality 

Quality assurance procedures developed 
by Plessey Telecommunications Pty Ltd have 
been officially recognised by the Australian 
Post Office under its approved firm scheme. 
Plessey Telecommunications, a leading 
supplier of telephone switching and other 
equipment to the APO, is said to be the first 
company to gain official approval under the 
scheme. 

Canadian satellites 

NASA has signed a contract with Telesat 
Canada under which NASA will launch two 
Telesat satellites for a Canadian domestic 
communications satellite system. The Telesat 
system is said to be the first operational 
satellite system established entirely for 
domestic communications. & 
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Simple Transistor Tester 
Checks both Bipolars & FETs 


We’re quite proud of this little device. We think it will attract a lot of interest 
among radio club members and amateurs, service technicians and experimenters. 
Not only is it an entirely practical, low-cost test instrument, but it also provides an 
excellent way to become more familiar with the basic operation of modem 
semiconductor devices. 


by JAMIESON ROWE 

This transistor checker design is easily 
built, and uses a mere handful of parts - 
many of which may already be residing in 
the reader’s “junk box”. Even if all of the 
parts aie purchased new, the cost of building 
it will be less than the price of an imported 
low-cost commercial tester. Yet it is capable of 
making most of the practical tests normally re¬ 
quired when experimenting with transistors or 
servicing transistorised equipment. And it will 
test field-effect transistors or “FETs”, in 
addition to normal bipolar transistors and 
diodes - something few commercial testers 
can do. 

Because of its simplicity, the unit is ideal 
for “good-bad” checking of nondescript 
transistors and diodes gleaned from disposals 
sources such as ex-computer boards. At the 
same time, it is also capable of giving more 
detailed insight into device performance, 
when required. Thus it can also be used for 
such purposes as the selection and/or 
matching of bipolar transistors on the basis of 
current gain, or of FETs on the basis of 
zero-bias current and transconductance. 


And apart from its practical uses as a 
testing instrument, it also offers a simple and 
straightforward means whereby a beginner, or 
an “old-timer” as .yet unfamiliar with 
semiconductors, can gain a valuable first-hand 
insight into practical device operation. There 
is nothing quite as effective in dispelling some 
of the mystery of transistors or FETs, as 
hooking a device up to the checker, and 
demonstrating to one’s own satisfaction that 
it really does perform as the theory book 
describes! 

The checker can also be used to 
demonstrate what happens when a bipolar 
transistor is connected to the supply “the 
wrong way around”, or when the drain and 
source of a FET are reversed, or the effect on 
leakage and saturation currents when the 
temperature rises. And many other practical 
aspects of device operation, some of which 
puzzle both beginner and more experienced 
worker at times. 

All this from only 17 basic parts: a meter, 
a battery, three slider-switches, one 


pushbutton, five diodes, and six resistors. 

The tests performed by the checker are 
very straightforward, yet quite meaningful. 
For bipolar transistors, it first measures the 
leakage-saturation current Iceo, the 
collector-emitter current which flows when 
the base is left unconnected. It then applies a 
known base current to the device, and 
measures the resulting change in collector 
current. This gives an indication of the DC 
current gain, or DC beta. 

The test for Iceo is a good preliminary 
check for bipolar transistors, because there 
are few faults in this type of device which do 
not cause a significant increase in Iceo. And 
those few faults which do not show up in this 
test will generally make themselves quite 
apparent in the gain test. Thus although an 
open circuit in the base, collector or 
emitter-lead will not show up in the Iceo test, 
it will certainly become evident in the gain 
test, as a zero reading! 

Actually the checker is designed to test for 
both Iceo and gain at two alternative current 
levels. It can test for Iceo on a 0-1 mA scale, 
and then apply a 2-microamp base current to 
observe the current gain on what becomes 
virtually a 0-500 scale. Alternatively it can 
test for Iceo on a 0-10mA scale, and then 
apply a lOOuA base current to observe 
current gain on what then becomes a 0-100 
scale. 

The advantage of the two current levels is 
greater flexibility. The lower current tests are 
appropriate for modern low-power silicon 
transistors, which tend to have very low Iceo 
combined with quite high DC beta figures at 
low current levels. On the other hand the 
higher current tests are more appropriate for 
higher power silicon transistors, and many of 
the older germanium devices. These tend to 
have a higher Iceo, and a lower DC beta. The 
higher power silicon devices also tend to 
display a more realistic DC beta figure when 
tested at the higher current level. 

For FETs, the checker first measures the 
zero-bias channel current Idss, the current 
which flows between tirain and source when 
the gate is either left open-circuited or 
connected to the source. A reverse gate bias 
of approximately 1.2 volts is then applied, 
and its effect in reducing the drain source 
current may be seen. This gives a measure of 
the device transconductance (gm). The 
transconductance is not indicated directly, 
but may be readily calculated by dividing the 
observed drop in channel current by 1.2. 

The test for Idss is a very useful one for 
checking FETs, as Idss is one of the main 
parameters which determine the DC 
behaviour of a FET in most circuits. It is also 
a parameter which varies quite significantly 
among currently available devices, and is 
therefore an important one to be taken into 
account when selecting or matching FETs. 
The transconductance check is also a very 
useful test, both for straightforward 
“good-bad” testing, and for selection and 
matching. 

As with the bipolar transistor tests, the 
FET tests may be performed at either of two 



Although very simple 
and straightforward, 
this new checker tests 
not only bipolars and 
FETs, but also diodes, 
SCRs , PUTs, and other 
devices. It can be used 
for both “ good-bad” 
checking and for more 
serious checks of the 
various parameters of a 
device. 
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current levels. These are in fact the same two 
current levels used for the bipolar tests, with a 
meter sensitivity of either 1mA or 10mA 
respectively. With most FETs the 10mA range 
will be the more appropriate, as most of the 
useful devices currently available have an Idss 
falling within the range 1mA - 10mA. 
However the 1mA range may be useful for 
checking devices with a very low Idss, and/or 
a high transconductance. 

Whereas with the bipolar tests the base 
current applied for the two current ranges is 
different, giving two effective gain ranges, 
with the FET tests the reverse gate bias 
voltage remains constant at 1.2V for both 
ranges. This means that the ranges may be 
selected purely on the basis of convenience in 
reading the channel current. It is thus possible 
to switch from the 10mA range down to the 
lower range if the transconductance of a 
device is sufficient to reduce its current from 
greater than 1mA to well below this figure. 

Diodes may also be tested on the checker, 
both for reverse leakage/saturation current Ir, 
and also for forward conduction. These tests 
are usually sufficient for “good-bad” testing. 
As before both a 1mA and a 10mA meter 
range are available for both tests. This makes 
it possible to test virtually any type of 
rectifier diode likely to be met, whether of 
silicon or germanium. Other types of diode 
may also be tested, such as varicap diodes and 
varactors. It will be possible to test “zener” 
diodes, but only those having a breakdown 
voltage above the 9 volts applied by the 
internal battery of the checker. 

Although the checker has basically been, 
designed to test bipolars, FETs and diodes, it 
can also be used to test various other devices 
if a little ingenuity is used. Thus it is possible 
to test sensitive low-power SCRs, for 
example, by connecting them to the checker 
as for an NPN transistor (anode corresponding 
to collector, cathode to emitter, etc), and 
noting if the device triggers into conduction 
when current is applied to the gate via the 
gain test button. 

Higher power SCRs may be tested in a 
similar fashion, but in this case an external 
resistor will have to be connected between the 
anode and gate to provide sufficient triggering 
current to initiate conduction. 

Programmable unijunctions or “PUTs” 
may be checked in much the same way as 
low-power SCRs, but with the anode and 
cathode reversed so that they correspond 
respectively to the emitter and collector of a 
bipolar. The polarity switch in this case 
should be set to the “PNP” position. 

The reader himself will very likely be able 
to work out similar ways of testing still 
further devices! 

A glance at the circuit diagram should 
show how we have managed to provide all of 
the foregoing functions using only a handful 
of parts. 

Basically, the checker consists of a 9V 
battery and a 1mA meter movement in series, 
connected via a polarity reversing switch to 
the pair of terminals marked “E-D” and 
“C-S”. The first of these terminals connects 
to the emitter of bipolar transistors, or 
alternatively to the drain of FETs; similarly 
the other terminals connect to the collector 
of bipolars, or the source of FETs. Note the 
converse way in which the terminals are used 
for the for die two different types of device. 
The reason for this will be explained shortly, 
along with the reason for the four diodes in 
series with the “C-S” terminal. 

The third terminal is that marked “B-G”, 
intended to connect to the base of bipolars, 
or the gate of FETs. This terminal connects 
via the “gain test” button and a selected 
resistance to the side of the reversing switch 
which leads to the “C-S” terminal. 


NPN PNP 

p.CH-*-► N-CH 



As may be seen from the circuity the checker uses a mere handful of parts. A 1mA 
meter from disposals equipment may be used, providing the two 22-ohm resistors 
are replaced by a matching 10mA shunt. 


The “FET-Bipolar” switch has two poles, 
one of which merely serves to connect two 
22-ohm resistors as a 10mA shunt across the 
meter in the “FET” position. The other pole 
of the switch selects the value of the 
resistance in series with the “B-G” terminal. 

The purpose of both the 270-ohm resistor 
in series with the “E-D” terminal, and the 
single diode in parallel with the meter, is to 
protect the latter in the event of a complete 
short-circuit between the “E-D” and “C-S” 
terminals. With these components in circuit 
the meter is effectively protected from any 
possibility of electrical damage due to shorts 
either in the device tested, or due to 
accidental touching of the test leads. 

When a bipolar transistor is connected to 
the checker, its collector is connected to the 

parts list_ 

1 Cast aluminium case, 4%in x 3%in x 
2-l/8in. 

1 1mA meter, 3-inch rectangular type. 

1 Small 9V battery and connector lead. 

2 Slider switches , DPDT. 

1 Slider switch, SPST. 

1 Miniature pushbutton, SPST. 

5 Silicon diodes, type BA 100, EM401, 
BY126/50, etc . 

6 Half-watt resistors: 2 x 22-ohm, 1 x 
270-ohm, 1 x 82K, 1 x 220K, 1 x 3.9M. 

3 Banana-type sockets and plugs, for test 
leads. 

1 10-lug section of miniature resistor panel. 
Connecting wire, solder, screws and nuts, etc. 


“C-S” terminal. Because the current drawn by 
a bipolar device is largely independent of the 
actual value of collector voltage, rather like a 
pentode valve, the four diodes in series with 
this terminal have virtually no effect upon 
device operation. They merely reduce the 
effective battery voltage between collector 
and emitter to about 7.8 volts (9V less 1.2V, 
the voltage drop of the two forward-biased 
diodes). 

The bipolar device therefore draws its 
normal Iceo when connected into the checker 
with the polarity switch set to the correct 
position and the battery switch moved to 
“ON”. The current will be read on the meter 
either on the basic 1mA scale, or on an 
effective 10mA scale if the “FET-Bipolar” 


switch has been set to the FET position. 

Then when the “gain-test” button is 
pressed, the base of the device will be 
connected to the collector supply rail via a 
resistance producing either 2uA or lOOuA of 
base current, depending upon the position of 
the “FET-Bipolar” switch. The meter 
therefore indicates the normal DC beta of the 
device, on an effective scale of either 0-500 or 
0 - 100 . 

The very same circuit is arranged to 
perform the tests on FETs simply by 
connecting these devices to the checker in the 
converse manner. The drain is connected to 
the “E-D” terminals, while the source in 
connected to the “C-S” terminal. This has the 
effect of placing the four diodes in series with 
the source lead, where their voltage drop may 
now be used to provide a reverse bias. 

When a FET is connected into circuit it 
initially draws its zero-bias current Idss, which 
may be read on either the 10mA meter range 
or the 1mA range as appropriate. Pressing the 
“gain-test” button then has the effect of 
connecting the gate to a point which is 
reverse-biased with respect to the source, by 
the substantially constant 1.2V drop across 
whichever two of the diodes in series with the 
source are conducting, according to the 
selected polarity. 

Note that although the resistance in series 
with the gate of the FET will vary, depending 
upon the position of the “FET-Bipolar” 
switch, this does not affect the tests, because 
the gate of a FET does not normally draw 
significant current. 

The reason why four reverse-parallel 
connected diodes are used in series with the 
“C-S” terminal is that this arrangement 
provides a substantially fixed 1.2V drop 
regardless of polarity, without requiring 
additional poles on the polarity switch. 

From the foregoing it may be seen that 
the differences in the operation of the circuit 
for bipolar transistors and FETs are really due 
to the converse way in which the two types of 
devices are connected into circuit, which 
together with the four diodes and the wiring 
in the base/gate circuit determines whether a 
forward or reverse bias is applied when the 
“gain-test” button is pressed. The function of 
the “FET-Bipolar” switch is only to adjust 
the meter sensitivity and the series resistance 
in the base/gate lead, for base current 
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Wharfedale... 


sound for 

Introducing the 
most effective compact 
speaker system ever... 

THE NEW 
3-WAY 

WHARFEDALE 

TRITON! 


all seasons 


There’s no doubt — with three scientifically 
matched speakers the new Wharfedale Triton 
outclasses most other speakers twice the size 
and many twice the price. In the Triton an 
8" bass unit is complemented by a 5" mid¬ 
range speaker and a 1" tweeter; these specially 
designed and matched speakers offer restraint- 
free bass response , smooth middle Jrequencies 
with outstanding “ presence ” and high fre¬ 
quency performance which adds the final touch 
to a very satisfying compact speaker system. 

Examine the specifications of the Wharfedale 
Triton closely. See how much more the 
Triton offers in terms of musical promise. 
Then pay a visit to your nearest Simon Gray 
dealer and listen. You’ll be agreeably sur- 
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Simon GrayPty. Ltd., 

28 Elizabeth Street, Melbourne, 3000 
Please send me all the facts about the 
Wharfedale Triton . . . and the name 
of my nearest Simon Gray dealer. 

NAME.... 

ADDRESS. ... 


.POSTCODE.. 


I 

I 

I 

I 

I 
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prised; furthermore, as you listen, you will 
become more and more aware of Triton’s 
fatigue free sound. This is quality you can 
listen to hour after hour — quality that’s 
almost impossible to find in compact speaker 
systems. Wharfedale . . . truly sound for all 
seasons! 

SPECIFICATIONS: Size: 21£" x 9f" x 9". 
Frequency response: 55-20,000 Hz. 
Speaker complement: 8" bass unit, 5" 
mid-range reproducer, 1" tweeter. Cross¬ 
over: 7 elements, 3 way. Impedance: 4-8 
ohms. Power handling capacity — 18 
watts R.M.S. Finishes: Oiled teak or 
polished walnut. Recommended list 
price: $159. *sg.wt-877 



Australian National Distributors: 

Head Office: 28 Elizabeth St., Melbourne^. Tel^8101 * Telex: 31904 
Sydney Office: 53 Victoria Ave., Chatswood, N.S.W. Tel. 40 4522* 

Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526 
Adelaide Office: 301 South Terrace, Adelaide S.A. Tel. 23 6219 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner's Music House, Smith Street, Darwin. Tel. 3801 
Q’land: Sydney 6. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington Street, Perth. Tel. 21 7861 
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adjustment in the case of bipolars. 

The reason for marking the switch 
“FET-Bipolar” is that the positions so marked 
will normally be the most appropriate initial 
position for the majority of devices of each 
type. However the switch is also marked in 
terms of the corresponding meter sensitivity, 
so that there need be no confusion about 
using either range for both types of device. 

Diodes are tested on the checker by 
connecting them between the “C-S” and 
“E-D” terminals. The way in which they are 
connected is not important. In one position 
of the polarity switch the diode will be 
forward biased, and the meter should 
accordingly give a full-scale reading - unless 
the diode is defunct. In the other position of 
the switch the diode will be reverse biased, 
and the meter will read the reverse current Ir. 
With most diodes this should be a very low 
reading, even on the 1mA range. 

The circuitry of the checker is quite 
uncritical, and may be wired up in almost any 
desired form. The prototype unit was 
constructed in a compact cast aluminium 
case, one of the STC range measuring 4%in x 
3%in x 2-l/8in. As may be seen from the 
photographs, the meter is a Japanese 3-in 


9V BATTERY 



E-D R-G C-S 


rectangular movement of a type which is 
widely available (model VT-2 or VP-2). The 
meter is mounted on the case lid, with the 
three slider switches and the “gain-test” 
pushbutton in a horizontal row beneath it. 
The three banana-type sockets used for device 
connection are below the switches at the 
front of the lid. 

For those who may care to duplicate this 
compact arrangement, we have prepared a 
wiring diagram which shows all the parts and 
their interconnections. Using this in 
conjunction with the photographs should 
make construction of the checker a 
straightforward matter, even for those 
without previous wiring experience. We have 
also prepared artwork for the small lettered 
front panel visible on the front panel of the 
prototype, below the meter. Actual-size 
bromide prints of this will be available from 
the Information Service at 50c each, for those 
who want them. 

Operating the checker when it is 
completed should present few problems, as 
the control switch markings clearly show the 
various functions. However one type of 
testing situation where the user may need 
guidance is where the polarity of the device to 
be tested is not known. 


The circuitry of the checker is such that 
checking a device with the polarity switch in 
the incorrect position will generally not cause 
damage to either the device or the checker. 
However there is still the problem of 
interpreting the readings obtained, in order to 
decide the correct polarity. 

In most cases the readings given by the 
checker are themselves the best guide to the 
correct polarity. With bipolar transistors, 
incorrect polarity is usually indicated by an 
abnormally high Iceo reading, together with a 
DC beta reading which is either very low or 
effectively zero. Hence, if this combination of 
readings is obtained, the idea is to change to 
the other polarity and see if the results 
improve. If they do, then the original polarity 
was clearly wrong; but if the results are the 
same as before, then either the device is a dud 
or you have its connections jumbled. 

With FETs an incorrect polarity setting 
generally does not show up in the Idss test, 
because the channel of most FET devices is 
symmetrical and conducts equally in either 
direction. However incorrect polarity will 
immediately show up when the “gain-test” 
button is pressed: the meter reading will 
increase rather than decrease, revealing that 



At left is a wiring diagram , and above an 
interior photograph of the checker. Use 
these as a construction guide. 

the gate is being forward biased instead of 
reverse biased. This effect should always be 
taken as a sign that the polarity switch has 
been set to the incorrect position. 

There may be some occasions when testing 
bipolar transistors wherein it proves difficult 
to decide whether the leakage/saturation 
current Iceo is acceptably low, or “too high”. 
This matter is one for which there is no 
simple answer, because a “good” germanium 
device may have an Iceo many times higher 
than a “faulty” silicon device - particularly if 
it is a high-gain power type. 

Temperature also plays a part. With 
germanium devices Iceo roughly doubles for 
every 8-10 degrees C rise in temperature, 
while with silicon devices it doubles for every 
five degrees C rise. Also the Iceo of a device is 
roughly proportional to its gain, so that the 
gain should also be taken into account. 

In general any silicon bipolar transistor 
which produces a significant Iceo reading on 
this checker, at any normal temperature, 
should be regarded as suspect. All except the 
very high-gain, high-power types should give 
virtually zero reading even on the 1mA range. 

Unfortunately no similar rule-of-thumb 
can be given for germanium devices, some of 
which may exhibit quite a high Iceo. 0 



For YourEvery 
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Need 


Polyester “Greencaps’ 


Elna Electrolytics 


Noble Potentiometers 


TYK Ceramic Discs 


ITT Diodes and Rectifiers 


Fox Resistors 


WRITE FOR TECHNICAL 
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OUR NEW PLA YMASTCS 


This is the third and final article on our new Playmaster. As promised, it deals with 
the construction of the cabinet and should enable the reader to build one which, 
while having a fully professional appearance, should cost only a fraction of what 
one would pay for a commercial item. 


by GEORGE HUGHES 


The Playmaster 132 cabinet is a simple 
affair, made from chipboard or plywood. 
These materials can usually be obtained in 
“offcut” sizes from many sources. The use of 
special tools is not warranted, as the joints 
used in construction are simple butt types, 
further strengthened by the locking action of 
sipall cleats. Provided care is taken in 
assembling the cabinet, there is no reason why 
the finished product could not pass as a 
commercially made item. 

The top, bottom, and two end pieces are 
best cut from a single strip of Viin thick 
material, 10 inches wide by about 40 inches 
long. An offcut around this size will be a lot 
cheaper than a full 6ft x 3ft sheet. It can be 
made from two shorter pieces if more 
convenient, providing the width of the two 
pieces is exactly the same, and that each is 
not less than 20 inches long. In addition to 
the chipboard you will need at least 4ft of 
‘Ain square batten for the inside cleats and 
inner front pieces. 

Begin by cutting out the top and bottom 
blank pieces, finishing them together so that 
all edges are perfectly square, and exactly the 
same size. Mark the rear edges. 

If the material is to be cut to size using a 
hand saw, the saw cut should be made about 
l/8in wide of the mark and finished to exact 
size with a plane. 

If you own an electric drill and a circular 
saw attachment the task will be a good deal 
easier. Such attachments are usually available 
quite cheaply and an investment in one will 
prove worthwhile, not only for this project, 


but for other jobs around the home or 
workshop. 

The only other items to be cut to size are 
the corner cleats. The dimensions of all pieces 
are shown in the exploded dimensional 
drawing of the cabinet. 

Mark out the bottom of the cabinet, and 
cut the two ventilation ports, one at each end. 
These can be cut with a fretsaw, or by drilling 
a series of Viin holes within the waste area and 
then finishing off with a coarse file and 
glasspaper. 

Next prepare to glue the cleats on each 
end panel. PVA-type glue is about the best for 
work of this kind. Use a piece of scrap panel 
material, flat on the bench, as a gauge to 
ensure the correct position of the cleats. Use 
panel pins or small nails to hold the cleats in 
position while the glue sets. After the 
horizontal cleats are fitted, place vertical 
pieces between them, at the front edges, flush 
with the end surfaces. 

Next, fit the top and bottom to the end 
pieces. Place PVA glue in the corners between 
the cleats and the panel areas so that when 
the larger top and bottom panels are cramped 
into position sufficient glue will exude inside 
and between the ends of the panels. To 
minimise end gaps and to gain maximum 
strength of each joint, tie or cramp the pieces 
together before driving the panel pins. All 
panel pins should be driven through the top 
and bottom pieces so that their points are just 
starting to emerge. This obviates unnecessary 
hammering and stress on the cleats. In any 
case, each cleat should be supported from 




This exploded view shows all the cabinet dimensions , as well as the method of 
assembly. When fastening the cleats, position them carefully so that all surfaces 
finish flush. Fill any cracks with plastic wood . 


underneath while the nails are driven. If you 
lack cramping facilities, try using strong twine 
to hold the pieces together while nailing. 

The next stage is to fill any gaps with 
plastic wood and to sand the complete 
cabinet until all joints and edges are flush. An 
orbital sander attachment for an electric drill, 
or a small cork rubbing block will help to 
keep edges straight during sanding. 

The cabinet can be finished in any one of 
several ways, according to the taste, facilities, 
and skill of the builder. One very useful 
material is a wood veneer that comes ready 
coated on the reverse side with a thermo 
setting adhesive. Another is an adhesive 
backed plastic sheeting (“Con Tact”), 
available in many shades of imitation plastic 
wood grain. A third is the old reliable vinyl 
sheeting, available in a wide range of colours 
and textures. These may be used singly or in 
combination. 

The adhesive on the veneer is activated 
with a modest application of heat; typically 
that from a domestic flat iron. Cut the veneer 
about 1/16in larger all round than the surface 
to be covered, place it in position, and “iron 
it on” with the flat iron. Use only a moderate 
heat; the “linen” position on a thermostat. 

If bubbles occur, they should be slit along 
the grain with a sharp razor blade, and then 
ironed flat. The heat should not be prolonged 
in one spot, as scorch marks may occur. 
Apply heat from the centre, working towards 
the outer edges in a circular motion. When the 
veneer has cooled, trim it to the edges and 
finish off square with glasspaper. Similarly 
attach the edge and end veneers, finishing off 
all edges with a slight bevel. 

Finishing the veneer surface will be 
discussed at a later stage of this article. 

The imitation wood grain plastic sheeting 
is also supplied with its own adhesive backing; 
a pressure sensitive adhesive similar to that 
used on adhesive tapes. It requires a glossy 
surface for proper adhesion, and will not 
adhere satisfactorily to bare plywood or 
chipboard. A coat of gloss paint, varnish, or 
even polyester finish will be required. The 
exact material is not critical - nor is the 
colour, for that matter - and any surplus on 
hand may be used. But it must be glossy. 

Whatever material is used, it should be 
sanded to smooth out surface irregularities. 
Use a medium grade “wet and dry” - say 320 
- first and finish with 600 grade. 

Vinyl sheeting can be fastened very 
effectively with contact adhesive. The secret 
of using this adhesive for this purpose lies in 
the spreading of it. This is best done using a 
small, cheap, disposable paintbrush. Contact 
adhesive is normally too thick for brushing, 
being designed for application with.a serrated 
spreader. For brushing it will require thinning 
with lacquer thinners until it will run off a 
small stirring stick. 

Paint the reverse side of the vinyl and the 
cabinet area with adhesive and leave until dry 
to the touch. This may require a few hours. 
Also the fabric backing on the vinyl will 
absorb the solvent and cause the vinvl to go 
“crinkly”. This effect is not permanent. 

During experimentation with the 
technique, the author found that if the vinyl 
is attached while still slightly crinkled, it will 
tighten into a perfect skin when dry. When 
the vinyl is properly fastened, trim it with a 
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razor blade or modeller’s scalpel against a 
straight edge. 

We finished our prototype amplifier 
cabinet with wood grained ends and black 
vinyl top, separated with a shallow 1/16in 
wide groove between the wood grain and 
vinyl areas at each end. This can be seen in 
the photograph. 

There are three ways of treating the veneer 
surface. The first is with the old-fashioned but 
still excellent French polish. The second is the 
use of a two part polyester. The third, and 
most modern, is the “oiled” look, so common 
with modern furnishings. 

French polishing, and sometimes the 
polyester finish, require initial sealing of the 
veneer with wood grain filler, suitably dyed if 
this is required. 

Apply the sealer to a pad of cotton fabric 
and rub vigorously into all parts of the veneer 
surface. Use plenty of sealer, and rub oft' 
surplus, first with the original pad, and then a 
fresh pad. Allow to dry. 

Using a cork rubbing block and fine 
glasspaper, sand off the surfaces until smooth. 

Do not use too coarse a grade of 
glasspaper, as it will take a lot of work to 
remove deep marks. Use a fine paper for 
finishing, and dust off after sanding. 

French polishing is very much an art. For 
those who have acquired the necessary skill it 
is an excellent choice, because it is capable of 
providing one of the finest finishes possible. It 
also has the advantage that, if damaged, it is 
relatively easy to repair. 

On the other hand, it is not the kind of 
process which could be described in detail in 
an article of this kind. And even if we could 
spare the space, the most detailed description 
is no substitute for practical experience. In 
short, those who have the experience will 
need no description from us and those who 
do not may be deceived by an oversimplified 
description into attempting something which 
they cannot successfully complete. For these 
reasons we have decided not to describe this 
process. If you want to tackle it by all means 
do so, but find out all you can about it first, 
preferably from someone with practical 
experience. 

Polyester finishes, such as “Estapol”, are 
capable of providing a durable, high gloss 
surface with a minimum of skill, though 
involving a certain amount of “elbow grease”. 
In some cases it may be desirable to seal the 
veneer surface with filler as already described, 
in others a more desirable result may be 
achieved by applying the polyester directly to 
the wood. The effect of the latter is to darken 
the wood surface, similar to the effect of 
wetting it, while emphasising the grain 
pattern. 

If in doubt, try the effects of both 
methods on scraps of veneer. In fact, this 
approach is highly desirable regardless of the 
finish selected. 

Mix sufficient polyester to provide an 
initial thick coat on all surfaces. Apply this 
coat and allow it to set hard. 

With a medium grit (320) wet and dry 
paper and a cork rubbing block, remove all 
surface irregularities. A relatively rough 
surface is required at this stage to provide a 
“key” for the second coat, so do not finish 
with a finer grade. Rub with smooth circular 
strokes and use plenty of water to prevent the 
paper filling with waste polyester. 

Apply a second coat and allow to set. At 
this point a decision can be made as to whether 
the final finish is to be the highest gloss which 
it is possible to achieve, or something less 
than this, an effect sometimes referred to as 
an “off gloss”. 

If maximum gloss is required the surface 

(Continued on Page 150) 



ELECTRONICS PTY. LTD. 


MANUFACTURE 
SALES 
SERVICE 

S92 CENTRE ROAD, BENTLEIGH, VIC. 

3204. TEL.: 97 4832. A.H.: 97 5539 






JUST 
LANDED 
LATEST 
"ELAC" 
MODELS 
770H—161 



FULL 
RANGE 
CAN NOW 
BE SEEN 
IN OUR 
SOUND 
LOUNGE 


• MIRACORD 770H $249.50 NOW WITH 
ADJUSTABLE SPEED AND TILTABLE HEAD 
SHELL AND ILLUMINATED STROBE. 






• MIRACORD 610 $132.50 

Precision electro-mechanical com¬ 
ponents including such features as 
anti-skate system, precise cueing, dy¬ 
namically balanced tone arm. The 
610 has a heavy, pressureformed 
nonferrous turntable that provides an 
efficient flywheel effect for smooth 
steady motion. While it does not have 
all the features of the 630 and deluxe 
50H, it offers far more than automat¬ 
ic turntables in its price class. 


MIRACORD 161 $67.00 

Fitted with KST 112 ceramic car¬ 
tridge for direct recording on to youi 
tape recorder, etc. 


CONTACT US FOR THE BEST TRADE-IN VALUE 

* BASE AND HINGED LID $25.85. LIST PRICES SHOWN 

★ CARTRIDGE EXTRA 

THE BEST AUTO'MANUAL TURNTABLES IN THE WORLD 


Precise cueing — Flipping a lever 
gently raises the arm and lets it float 
with the stylus a fraction of an inch 
off the record’s surface. You can then 
position the stylus wherever you want 
it. Flipping the lever back releases a 
silicone damped piston which allows 
the arm to sink smoothly into the se¬ 
lected groove. 


Effective Anti-Skate System — A 
calibrated dial can be set to compen¬ 
sate for forces tending to produce 
skating, regardless of the position of 
the tonearm on the record. This as¬ 
sures uniform tracking accuracy at all 
points on the record. 


• MIRACORD 50H, $199.50 

Exclusive method for locating the 
stylus. The 50H will track any car¬ 
tridge at its recommended stylus set¬ 
ting to less than half a gram. Another 
exclusive feature is the Papst hys¬ 
teresis-synchronous motor which pro¬ 
vides locked-in speed accuracy. 


• MIRACORD 630 

All the basic Miracord “musts” are 
here ! ! ! and at a significantly lower 
price .. . The specially designed 
shaded 4pole induction motor pro¬ 
vides unvarying speed. Exclusive 
feathertouch push-button controls. 
Freedom from rumble, flutter and 
wow. Gentle record handling. 
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by IAN POGSON 


Build this low-cost 
Transistor Intercom 


Here is another straightforward design which would be ideal for the beginner 
wanting to “cut his teeth” on practical electronics projects. Building it up will 
provide valuable construction experience, while the finished device has many 
practical uses. 


In its simplest practical form, an 
intercommunication, or “intercom” system 
consists of a master or base unit and one 
slave. Such a two-unit system can have many 
and varied uses. It can find application in the 
office, home, factory, workshop, on outside 
installation jobs, and in many other 
situations. 

It must be admitted that we approached 
this project with some degree of caution, 
because we were aware of the availability on 
the local market of imported intercom units 
which are very low in price. However, after 
due consideration, it was decided that a 
project such as this could have a very 
worthwhile educational value for beginners, 
youth radio clubs and other educational 
groups. As such, we present it with the hope 
that it will both provide useful instruction to 
the builder and at the same time provide him 
with a useful piece of equipment as a bonus. 

The heart of the unit is a small high-gain 
audio amplifier. This uses discrete transistors 
and other components, mounted on a 
compact printed wiring board. 

When designing the audio amplifier board 
for this project, we actually produced it as a 
kind of “universal” amplifier module, which 


may be used for many other applications. We 
ourselves will probably use it in a number of 
future projects. 

The overall circuit is quite straightforward 
and in line with modern design. It is 
transformerless and uses a 
complementary-symmetry pair of silicon 
transistors in the output stage. Two more 
silicon transistors, a NPN and PNP, are direct 
coupled and form a high gain system to drive 
the output pair. DC feedback of 100 per cent 
is achieved through the 2.2K resistor. AC 
negative feedback can be controlled over a 
wide range by varying the value of the resistor 
in series with the 25uF capacitor. The input 
impedance of the stage following the volume 
control is high, in the order of a megohm or 
so, and is largely dependent upon the degree 
of negative feedback adopted. 

The output transistors are operated in 
class B, with a consequent low value of 
quiescent current. In its simplest form, the 
bases of the transistors of this type of output 
stage are tied together. This can lead to some 
“crossover” distortion, particularly at low 
levels. To avoid this, we have introduced a 
47-ohm resistor and an OA90 germanium 
diode in series, between the transistor bases. 


This sets up the bias such that crossover 
distortion is avoided, and is well worth the 
slight increase in cost. 

The voltage at the emitters of the output 
transistors should be as close as possible to 
half the supply voltage, to ensure that the 
amplifier can deliver full output without 
premature clipping. As the three stages in the 
main amplifier section are DC coupled, this 
voltage is determined mainly by the voltage 
divider at the base of the stage following the 
volume control. It may be necessary to adjust 
the value of the resistor shown as 4.7M if the 
voltage at the output emitters is not 
approximately +4.5V when the unit is first 
switched on. 

Supply for the base of the stage following 
the volume control, and for the preamplifier 
is decoupled via a 4.7K resistor and a 47uF 
electrolytic. The preamplifier uses the 
combined AC and DC negative feedback 
biasing system, with a 3.3M resistor between 
the collector and base. A lOOpF capacitor 
bypasses the base of this stage to avoid such 
high frequency interference as TV signals, etc. 

It may be seen from the printed wiring 
board diagram that there is a link between the 
luF input capacitor and the base. This is part 
of the scheme to make this amplifier as 
versatile as possible to suit it for applications 
other than the present intercom. In cases 
where a relatively high input impedance is 
required, a resistor of suitable value may be 
added to this part of the circuit. By way of an 
example, suppose that we wish to feed a 
dynamic microphone into the amplifier and 
the required input impedance is 50K, then a 
47K resistor will bring things just about right. 
In our present application, the input 
impedance is only required to be low so no 
resistor is added. 

The sensitivity of the amplifier as shown 
in the circuit is better than 2mV, falling to 
about 7mV with a 47K resistor added in series 
with the input. The measured output into a 
15-ohm load and with a 9V supply, was 
310mW, which is ample for our purpose. 
Indications are that with a supply of 20V, a 
power output of about 2.3 watts may be 
realised across a load of 15ohms, and over 3 
watts into 8 ohms, which is the minimum 
load permissible. Heatsinking would have to 
be provided for the output transistors if the 
amplifier is used in this way, however. 

When the amplifier was first built up, a 
frequency response check was made and this 
proved to be from 80Hz to 160KHz, at the 
3dB points. The apparent lack of bass 
response is due to the 220uF output capacitor 
and the bass response may be improved when 
necessary, by increasing the value of this 
capacitor. For our present purpose, extended 
bass response is not necessary. 

As the frequency response extended well 
into the supersonic region, it was feared that 
with the long leads required for an intercom 
system, there could be a problem with 
oscillations beyond the region of audibility. 
This did prove to be the case, and the .OOluF 
capacitor across the volume control has been 
added to avoid this trouble. 



The new intercom is built into a plastic case, with an anodised aluminium panel 
This gives the unit a pleasing finish, yet calls for a minimum of effort. 
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-(Ea). SILICON TRANSISTOR INTERCOM i/iA /13 


The circuit is quite straightforward, using the transformerless circuit technique. 
Care should be giv-en to switching, transistor orientation and capacitor polarity. 


While on the subject of instability, it was 
found that a high value of capacitance across 
the supply line was necessary, to ensure 
stability under all conditions. Although the 
value of lOOOuF may not be necessAry in all 
cases, we fitted this value as being the one 
which should accommodate all circumstances. 

The transistors which we used in the 
output stage, are types TT801 and TT800, 
made by STC. ' The equivalents in the 
Fairchild range are types AY6108 and 
AY6109, respectively. The transistors which 
we used in the first two stages are type 
'BC108. Other equivalents, including the 
Fairchild AY1121 and STC TT108 would also 
be suitable. The driver transistor on our board 
is type BC178. Other types, such as AY 1120, 
AY6110 or 2N3638A may also be used. 

We designed our printed board to take 
Elna single ended electrolytics, v/hich are 
mounted vertically. Other types and brands 
may be substituted, provided that they will fit 
in physically. Double ended types may be 
used, by simply standing them on end, the 
long lead preferably being insulated with 
some tubing, to avoid the possibility of a 
short circuit. 

After some consideration, we decided to 
use the same type of function switch which 
we used on a similar project some nine years 
ago. This is a modified rotary type of Oak 
wafer switch, operated as a lever type switch. 
It provides for three poles with three 
positions. 

The centre position of the switch is used 
for “off’, in which the battery supply is 
disconnected. The non-locking downward 
position is used for the “talk” position, so 
that the switch must normally be held in this 
position when speaking. The locking upward 
position is used for monitoring. 

The loudspeakers in the prototype are 
Rola 3in Model C3D, but equivalents may be 
used. It should be remembered that the larger 
the speaker, the more sensitive it is likely to 
be and where actual sound output is 
important, then larger speakers may be 


considered. But whichever speakers are 
selected a voice coil impedance of 15 ohms 
should be used, as shown in the circuit, 
because this is most appropriate where long 
speaker leads are used. 

The battery may be any 9-volt type, 
provided that it will fit into the space 
available. We used an Eveready type 2362, 
which is a small one but as the use is 
intermittent and the current drain small, the 
life should be quite satisfactory. 

The case which we have used to house 
each station has a moulded plastic body, with 
an anodised aluminium panel providing front 
and top cover. This case is a very attractive 
unit, as may be seen from the picture, and the 
overall measurements are 7V4in wide, 4%in 
high and 4 J /2in deep. There is adequate space 
inside the case to accommodate all the com¬ 
ponents, with room to spare. Although it 
would be possible to fit the units into a 
smaller case, we doubt if there would be any 
cost or other advantage. An alternative metal 

PARTS LIST 11. 

2 Cases with front panel 
2 3in speakers with 15 ohm voice coil 

1 9-volt battery, No 2362 or similar 

2 3-pole, 3-position lever type switches, 
up locking, down non-locking 

1 500K log potentiometer 
1 Knob 

1 Printed board, 71/A8 

2 Transistors, TT801, TT800 or 

A Y6108, A Y6109 (matched pair) 

1 Transistor, BC178, AY 1120 or 
AY6110 

2 Transistors, BC108 or AY 1121 
1 Diode, OA90 

RESISTORS (A watt) 

1 47 ohms 
1 100 ohms 
1 560 ohms 
1 2.2K 


case which may be used is one of our standard 
instrument cases with a sloping front panel 
and measuring 5in x 5in x 5in. 

Although the two cases just referred to 
should be available through most supply 
outlets, readers who may have any difficulties 
may obtain the plastic case through Watkin 
Wynne Pty Ltd. The all-metal case may be 
obtained from Heating Systems Pty Ltd. 

From the circuitry diagram, it may be seen 
that at the remote station, there is only a 
speaker and a switch. This means that a 
smaller case could be used, if a suitable one 
was available. Also, the switch requirement is 
for only one pole, with “listen” and “speak” 
positions. As it may be rather difficult to 
obtain a lever type switch with only one pole 
on the assembly, we have specified the 
three-pole three-position unit. In fact it is 
more than likely that this switch may not be 
any more costly than the simpler one. 

The cable which we used between the two 
stations is the now readily available twin 
shielded cable for stereo amplifier use. This 
looks just like figure 8 two-core power flex 
but instead of just two stranded conductors, 
has two separate co-axial cables. This gives in 


l 4.7K 
1 33K 
1 390K 
1 3.3M 
1 4.7M 
1 5.6M 

CAPACITORS 

1 1 OOpF 3 V ceram ic or polystyrene 

1 . OOluF 3 V polyester or ceramic 

2 .OluF 10Vpolyester or ceramic 

1 luF 3VW tantalum, ceramic or 
polyester 

1 25uF 10VW electrolytic 
1 4 7uF 10VW electroly tic 
1 220uF 6 VW electrolytic 
1 lOOOuF 10VW electrolytic 
Hookup wire, solder, 2-core shielded 
stereo cable, battery studs, battery clamp, 
speaker grille cloth, screws . nuts, etc. 
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Buy a SCOPE Soldering Tool and 
join the club of satisfied USERS-you 
need not keep it a secret, others don’t. 
That’s why SCOPE IS KNOWN AT ALL 
THE BEST PLACES-in the tool kit, on 
the bench, in the boot, on the kitchen 
table, in the garage, on the service truck, 
in the engine room, even on the roof. 
... Wherever SCOPE goes it gives you 
the best service-and a host of satis¬ 
fied users will agree it is the QUICKEST, 
the EASIEST, the SAFEST... THE BEST 
OF ALL SOLDERING TOOLS. 





Both Irons are beautifully 
presented in a handy re¬ 
usable plastic pouch-pack, 
complete with one spare 
tip and two spare elements. 



TRANSFORMER BY NATRONICS 

Both operate on voltages 
from 2.5V to 6.3V A.C. or D.C. or from 
240V A.C. mains through a NATRONIC 
Scope Transformer" fitted with 6ft. 3-core 
flex and 3 pin mains plug. 


Fully approved by electricity authorities APP. No. N/360/6894 - 5 


ECONOMY 

Consumes current only whilst 
in use. Scope De Luxe performs 
all the functions of other irons 
from 40 to 150 WATTS. 
MINISCOPE—up to 75 WATTS. 
LABOUR SAVING 
Fast warm-up — always ready, 
cuts wiping, retinning and filing 
of tips to a MINIMUM. 
VERSATILITY 

Copes with all soldering jobs— 
from miniature components to 
large solder lugs. Can even be 
operatedfrom a 6 voltcarbattery 

CONTROL 

Temperature control at your 
finger tips. Heat only when, 
where and as much as needed. 

CONVENIENCE 

Ideal for those almost inacces¬ 
sible spots. No burning of 
adjacent insulation. 


SPEED 

ONLY 5 to 6 seconds’ initial 
heating up time from cold, 
then practically instantaneous. 

MINI WEIGHT 

Scope De Luxe weighs only 3£ 
ozs. complete. Miniscope l| 

GUARANTEE 

Fully guaranteed with time 
tested dependability. 

SAFETY 

Low voltage operation. Heat 
sensitive components pro¬ 
tected. 

LESS MAINTENANCE 

Longer tip life. NO expensive 
heating elements to replace. 
Maintenance without special 
tools. Spare tips and elements 
readily available from your 
Scope Distributor. 


IRH Components 
Pty. Limited 

The Crescent, Kingsgrove, 
N.S.W. 2208. Phone: 50-0111 

IN Tl. R$T ATE TELEPHONES 
MELB VIC. 44.S021 
HOB. TAS 34.2811 
LAUN. TAS 22.844 
PERTH W.A 8.2271 
ADEL S.A 23 1971 
BRIS. QLD. 211933 




THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 


SCOPE PRODUCTS ARE AVAILABLE FROM ALL MAJOR 
ELECTRICAL WHOLESALERS AND HARDWARE STORES - 
THE FULL GUARANTEE APPLIES ONLY WHEN THE IRON 
IS USED WITH THE APPROVED 'SCOPE' TRANSFORMER 
MANUFACTURED BY NATRONICS PTY. LTD. 


SCOPE - VOTED FIRST BY A HOST OF SATISFIED USERS 


r mmmmmmmmmmmrnmmwmmmmmmmmmmmmmmmmmm. 

Please Post free illustrated SCOPE literature 



NAME__ 

ADDRESS__ 

CITY__ POSTCODE 


SSL 
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This diagram of the component side of the wiring hoard shows clearly the location 
of all components. It is important to observe the polarity of electrolytic capacitors 
and transistor connections. Take care not to overheat components when soldering. 


effect four conductors, and thus suits our 
purpose nicely. It may be noticed that we 
have run two separate “earth” leads, one for 
the battery and one for the signal. Past 
experience has led us to take this precaution 
against possible feedback problems with a 
common earth lead. 

Perhaps the best place to start with the 
construction would be the audio amplifier 
board, using the diagram as a guide. Care 
should be taken when soldering the 
components in place, to make good clean 
joints. Carelessness can lead to a dry joint, 
with its attendant frustrations. When making 
a soldered joint it is. important to use 
sufficient heat, but excessive heat must be 
avoided, otherwise components may be 
damaged. This applies particularly to 
transistors and diodes. 

It is a good idea to start by fixing all the 
resistors first. With these, may be included the 
OA90 diode and the link between the first 
transistor base and the luF capacitor. The 
link may be a piece of about 20 gauge tinned 
copper wire, or even a discarded piece of 
resistor or capacitor pigtail. 

The smaller capacitors may be mounted 
next, followed by the electrolytics. When 
mounting the electrolytics, make certain that 



Behind the panel of the master station 
are mounted the speaker, switch and vol¬ 
ume control , with the .OOluF capacitor. 

the correct polarity is observed in all cases. 
This also applies if you use a luF tantalum 
capacitor at the input to the first stage. The 
last components to be fitted are the five 
transistors. Once again, the correct 
connections must be observed and this is 
particularly vital in the cases of the two PNP 
transistors - TT800 and BC178. 

This leaves only the leads which connect 
to or from the board. These are leads for the 
volume control, input, output, +9V to the 
battery and the earth lead which runs to the 
switch. 

As may be seen from the picture, the 
audio board is mounted on the back of the 
case. The board is held with two screws, 5/8in 
long and the board is stood off the case by 
about 5/16in. This is done by using two extra 
nuts per screw and using the screws as 
stand-off pillars. 

The battery is also fixed to the back of the 
case and is 1 held in place with a “U” bracket 
made from a strip of aluminium 5/8in wide. 
This is bent up so that the bracket is 1-5/16in 
wide, 15/16in high and with Vim mounting 
feet. 

Before the speaker, switch and volume 
control can be mounted on the panel, suitable 
holes must be cut or drilled. The hole for the 
volume control is simply a 3/8in diameter 
hole and can be readily dismissed. On the 
other hand, the slot for the switch and the 3in 
diameter hole for the speaker can offer a 
challenge even to experienced metalworkers, 


particularly where hand tools must be used. 
For the novice, we can only say that the job 
should be approached with care and a 
determination to do a creditable job. 

The hole for the speaker may be marked 
out on the back of the panel with an 
engineer’s compass. We then used a hand 
nibbler to cut out the hole in our unit. If you 
have access to one of these it may be used, as 
it is possibly the best of the hand methods. 
Alternatively, it may be necessary to drill a 


large number of small holes just inside the 
scribed line, to get the bulk of the centre 
metal from the hole. The job is then finished 
by careful filing. 

The slot for the switch is about 1/16in 
wide and \ l Am long. We cut ours by drilling 
first with a drill just under 1/16in. The slot 
was then carefully filed oui using a small flat 
file. 

Having cut the holes, the three items may 
be mounted on the panel. We used a scrap 


We train 

radio enthusiasts 

who want to 
become experts 


I 

I 


.-P08T THIS COUPON TODAY- 

Stotts 


"eaTJT "5 


TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne, 3000. 383 George St„ Sydney, 2000. 

290 Adelaide St., Brisbane, 4000. 45 Gilles St., Adelaide, 5000. 

89 St. George’s Terrace, Perth, 6000. P.O. Box 3396 Singapore 1. 
Please send me, free and without obligation, full details of your 
courses In Radio For Amateurs. 

Mr., Mrs., Miss...Age......... 

Address....... 


No sales counsellor will call 


..Postcode.. 


We can make you the person to whom 
people will look when they have a radio 
problem. We can help you to become 
an expert in the theory and practice of 
modem radio, or we can give you the 
know-how to get an Amateur Operator’s 
Certificate. 

Either way, you’re making the most 
of your interest in radio by taking a 
Stott’s correspondence course. 


Radio For Amateurs Course: 

From radio basics, to intricate principles. 
Receiver design and construction. 

Latest techniques in electronics. Every¬ 
thing you’ll ever need to know, made 
easy to understand by top radio engineers. 

Amateur Operator’s Certificate: 
Givesyouthe background knowledge and 
the skills you need to pass the PMGexams 
and get your Certificate of Proficiency. 
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1,000 INSTRUMENTS LATER - 
BWD ARE STILL SETTING 
THE STANDARD IN 
LOW COST OSCILLOSCOPES 


I 



OSCILLOSCOPE MODEL 


509A 


lo HOK/ SHII f 

IQHOR/CAIN 


TIME/CM 


VOLTS/CM 


•I00nf> 


inhut 


TRlCGtR 


F.O.B. 

FACTORY 


THE BWD 509A OSCILLOSCOPE 


IDEALLY SUITED 
FOR EDUCATIONAL USE. 
A MUST FOR EVERY 
SERVICEMAN’S KIT. 

17 transistor & FET circuitry provides — 

DC to 5MHz —3db bandwidth, 

50mV to lOOV/cm. Sensitivity, 

200nSec to ISec/cm. time base, 

Superb, completely automatic triggering 
from 1Hz to 10MHz, X5 horizontal 
expansion, DC to coupled blanking, 

DC to 250kHz horizontal amplifier, 

A calibration wave form and 5% 
calibration irrespective of 10% mains 
Input changes. 

PLUS SALES TAX IF APPLICABLE. 


MODEL 
B.W.D. 509A. 



B.W.D. ELECTRONICS PTY. LTD. 

DESIGNERS & MANUFACTURERS OF THE FINEST 
ELECTRONIC INSTRUMENTATION 
329-333 Burke Road, Gardiner, Victoria 3146 Phone 25 4425 
127 Blues Point Rd., Nth Sydney, N.S.W. 2060 Phone 929 7452 
SOUTH AUSTRALIA: A. J. Ferguson Pty. Ltd. Phone 51 6895 
WEST AUSTRALIA: Cairns Instrument Services Pnone 23 3871 
QUEENSLAND: Warburton Franki (Bris.) Pty. Ltd. Phone 51 5121 
NEW ZEALAND: P. H. Rothschild, Lower Hutt Phone 63 581 


BWD EXPORT ACTION 
TO OVER 25 COUNTRIES 
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Inside the moulded case are fixed the printed board and the battery. Although the 
placement of parts is not critical , we found that the most convenient place was the 
back vertical wall. The battery is held with a simple clamp and the board is stood 
off the wall by about 14in. 


piece of speaker grille cloth in front of the 
speaker and this simple and cheap approach 
costs very little. Alternatively, a piece of 
expanded aluminium may be used. 

Having mounted the panel components, 
the next task is to do the wiring involving 
them, including connecting the leads coming 
from the audio board and battery. The three 
leads between the board and the volume 
control may be twisted to help with the 
appearance but all other leads should be run 
independently, without twisting or tying 
them together in any way. There is a possible 
danger of running into instability problems if 
the input and output leads are brought and 
run close together. Sufficient lead lengths 
should be allowed so that the panel may be 
brought out just clear of the case, for 
convenient servicing. 

The .OOluF capacitor shown in the circuit 
connected across the volume control is, in 
fact, connected directly across the lugs of the 
volume control. The cable to the remote 
station is wired directly to the relevant lugs 
on the switch and the lead is passed through a 
hole in the back of the case. It may be seen 
from the circuit that we used the shield in 
each case for the respective earth leads. 

Details of the remote station are left to 
the individual. A duplicate case may be used, 
with the switch and speaker are mounted in 
the same way as for the master station. 
AT* lively it would be possible to use any 
other convenient case, such as an old 
extension speaker box. 

At this point, the project is virtually 
complete, except for testing. Before switching 
on, make quite sure that no errors have been 
made in connecting any of the components 
on the board. Also, care should be taken to 
check that the switches have been wired 
correctly. Satisfied that all is well, the unit 
may be checked by simply pressing the 
switches in the required direction, to verify 
that they do what is expected. Assuming that 
all is well so far, it is a good idea to check the 
voltage at the emitters of the output 


transistors. This should be ideally 4.5 volts 
and if it is within half a volt of this figure, 
then it may reasonably be left as is. 

If there is a singificant deviation from the 
centre figure, then this may be adjusted as 
noted before, by changing the value of the 
4.7M resistor. If the voltage between emitters 
and earth is too low, the 4.7M resistor should 
be reduced. If the voltage is too high, the 
opposite would apply. 0 


ALWAYS REIY OH 8.D.S. 

SPECIALS 

B/cast tuner, complete in case. $42.80 
net. 

STP.708 peak stereo amp. watts per 
side. $42 net. 

SA.400 Monarch amp. 10 watts per 
side. $89.30 net. 

C.200 s.e.r. $3.45. 25 F664. $2.40. 

2N3055 Trans. $2.26. 2N3054 Trans. 
$1.28. 

3N140 MOS-trans. $2.65. 

All Ferrite cores for C.D.I, 

The Independent Wholesaler 

RADIO DESPATCH 
SERVICE 

Radio and Electrical Distributors 

869 GEORGE STREET, 
SYDNEY 

Comer George and Harris Streets 

Telephone 211 0816, 211 0191 
Open Saturday mornings 


WAYNE COMMUNICATION 
ELECTRONICS 

Special: Welwyn Wire Wound Power Pots. 

50 Watt: 4.7 Ohm., 12 Ohm., 220 Ohm., $2 each 
100 Watt: 6.8 Ohm., 15 Ohm., 33 Ohm., 68 Ohm., 

100 Ohm., 150 Ohm., 220 Ohm., 330 
Ohm., 6.8K Ohm., $4 each. 

150 Watt: 333 Ohm., 470 Ohm., IK Ohm., 3.3K 
Ohm., 6.8 Ohm., $5 each. 

250 Watt: 47 Ohm., 100 Ohm., 150 Ohm., 470 
Ohm.. 680 Ohm., $8 each. 

Resistors: Carbon Mixed Valves. 

1/10 Watt $3 per 200; V* watt S3 per 200; 

Vi Watt, 1 Watt, 2 Watt, $1.30 per 100. 

CAPACITORS Mixed Value of Mica’s ' Discs polyester, etc., $2 per 100. 

Come and inspect our new line of low cost parts: Transistors FET’s INTEGRATED CIRCUITS 
(SN7490N, SN7441 AN, SN7400N, SN472N, etc). Integrated Circuits. Light EMITTING DIODES, 
COIL FORMERS, SWITCHES. LAMPS CRO tubes, etc. 

NEW PRODUCTS 

144 MHz to 145 MHz dual conversion a.m. receiver kit. 

Features: 9 FET’s; 4 transistors; crystal locked second Osc: printed circuit board; audio amplifier. 

Specifications: Frequency range 144 to 145 MHz. 

Input impedance 50 or 75 ohms. 

Audio output .5 watt into 15 (Am. 

Power Supply 9-16 V DC. 

$42* 

144 MHz Converter Kit. 

Features: 5 FET’s; printed circuit board; selectable fir^t IF; VFO. 

Specifications: Frequency range 144 to 148 MHz. 

Sensitivity less than.3uV for lOdb S/W. 

Input impedance 50 or 75 ohms. 

Power supply 9-16 V DC. 

$ 18 . 

757 Glenferrie Road, Hawthorn, Victoria 3122. Phone 81 2818. 
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Listening 
to music in the home 


When we listen we become engrossed in the 
music and, with good equipment, we can often 
obtain the same satisfaction that we would enjoy 
in the concert hall. Of course, there are 
differences between the real and the reproduced. 
Many of these we recognise as such; we come 
to terms with them and they do not intrude. 

More serious perhaps are the distortions which 
we do not consciously notice but which are 
nevertheless continuously producing a 
contradiction between the actual and the 
imagined. They produce listening fatigue, a 
condition detrimental to the true objective. These 
distortions have little to do with the popular 
conceptions of HI-FI or LO-FI sound ; on the 
other hand they have much to do with good or 
bad engineering. 


QUAD 

for the closest approach to 
the original sound 

See our exhibit at the Aust. Hi-Fi Audio Show, Sydney, August 19-22. 


For details of Quad equipment, post this coupon to the Sole 
Australian Distributor: 

British Merchandising Pty. Ltd. 

49-51 York St., Sydney 2000 
Telephone 29-1571 

Name. 

Address. 

.State. 
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Power Line Filter—Addendum 


Since the publication of the Power Line 
Filter in June 1971, our attention has 
been drawn to the fact that in some 
circumstances this device could present 
a safety hazard. 

The type of situation in which this could 
occur would be when the filter and its 
associated equipment were connected to the 
mains via an unearthed lighting socket, or a 
faulty 3-way powerpoint in which the earth 
had become disconnected. In such a situation 
a person touching the case of the filter while 
otherwise earthed could suffer a potentially 
dangerous shock, due to the current passed by 
the 0.1 uF shunt capacitors connected from 
the active and neutral lines to the ostensibly 
“earthed” case. 

This type of danger could, of course, exist 


with many types of electronic equipment 
when operated without an adequate earth. 
There is also the point that the filter was 
designed to be used almost exclusively in a 
domestic lounge-room situation, with hi-fi 
systems and electronic organs, etc. It was 
therefore a reasonable assumption that an 
adequately earthed supply would be used 
with the filter. Nevertheless some readers may 
wish to modify their filter along the following 
lines, to ensure that the unit will be safe in all 
conceivable circumstances. 

The modification is a simple matter, 
involving substitution of lower value 
capacitors for the four 0.1 uF components in 
the original circuit (from each end of the 
coils, to earth). The new components should 
have a value of no more than .0047uF each, 
but with the same voltage rating as before. 
This value will result in a maximum possible 



OUTPUT 


The basic circuit of the line filter , modified to reduce the shock hazard. 



ftoNuy 


RON EC 
KITSETS 
& 

PARTS 


SPECIAL $29.90 

THIEF TRAP (kit) 

secures home or. business—all parts inch 
box, batt., etc. Wired and tested $35, p. 
and p. $2 ($i — NSW). Set magn. 

switches for doors and windows, $1.75, 
pressure mat $6.98, tape $1.95 roll, 10" 
Bell 6v or I2v $13,95, tape terminals 29c, 
small alarm panel $9.90, figure 8 leads 
$4.95 100 yds, 

RON EC 

372 Sydney Rd., Balgowlah 2093 
Phone 94 1766 


earth lead current of 1mA, a figure which has 
been set as a safety limit by various supply 
and safety authorities. 

The original line filter has been modified 
in this way, and tests show that although its 
filtering efficiency is somewhat reduced, the 
device is still quite effective in suppressing 
clicks and plops. The reduced efficiency is 
perhaps disappointing, but the inevitable price 
to be paid for increased safety. It would 
probably be necessary to use a considerably 
more elaborate filter design to achieve high 
filtering efficiency and still provide full safety 
in all circumstances. 



High impedance Electrotestability, 
The N-201 Multitester 


Here's a supersensitive pocket-size multitester with a 
transistor amplifier circuit. That means high input im¬ 
pedance for DC measurements—200k ohms-per-volt for 
0.3V to 120V, and 20k ohms-per-volt for 600V and up. 
High impedance TV circuits can be measured accurate¬ 
ly, current loss caused by parallel connections of the 
meter is minimized. 

The N-201, another precision product from Sanwa— 
Japan's leading maker of testers, and supplier to satisfied 
customers in more than 90 countries. 


Other outstanding features of the N-201 

• Transistor amplifier circuit protects against electrical 
overloads, while the spring-backed jewel bearings pro¬ 
tect against mechanical shocks. 

• Amplifier batteries can easily be checked on the AMPL. 
BAT. CHECK: batteries for measuring resistance can 
be checked on the special xLV&LI scale. 

• Pocket-sized portability. 

• Resistance up to 50M. 

• Measures voltages up to 30kV with HV probe. 


Test with the best. 
Test with a Sanwa. 


t ADELAIDE 56-7333 • BRISBANE 61-5121 • HOBART 23-1841 

• LAUNCESTON 31-3300 • MELBOURNE 69-0151 • NEWCASTLE 61-4077 
• MOUNT GAMBIER 2-3841 • SYDNEY 648-171. 

• WHYALLA 45-0216 • WOLLONGONG 2-5444 
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lectrolytic Capacitors 




Electrolytic capacitors are familiar components, found in most pieces of electronic 
equipment. Despite this, few who use them really understand their operation or 
their behaviour. This article describes how they operate, how they are made, and 
why they behave as they do. 


by D. S. CAMPBELL* 


In electrolytic capacitors the dielectric is 
an oxide produced on a metal by anodisation. 
The growth process of the oxide is closely 
analogous to the thermal growth of an oxide 
in corrosion. Although most metals will form 
an oxide during corrosion there are only, a few 
which form a highly tenacious, continuous 
oxide which rapidly protects the underlying 
metal from further attack. 

The thickness of oxide on these metals is 
normally limited, but it can be enhanced by 
growing the oxide in an electrolytic bath with 
the metal as the anode of an electrode system. 
This is known as anodisation. Metals that can 
be anodised to give continuous, coherent 
oxides include zirconium, niobium, silicon, 
aluminium and tantalum. The last two are the 
most widely used in electrolytic capacitors. 

The thickness of the oxide obtained 
depends upon the voltage applied during the 
anodisation. The thinnest oxide layer used in 
practice is about .008uM (micro-metres), or 
80 angstroms, and the thickest about luM. 
For comparison, the thinnest film used in 
current plastic dielectric capacitors is about 
2uM. Two different approaches are used in 
the anodising process; one involves the 
application of constant voltage, the other 
constant current. Each has certain advantages 
from a production viewpoint, but both are 
capable of producing the desired effect. 

The behaviour of both aluminium oxide 
and tantalum oxide films prepared by 
anodisation can be explained in terms of 
modern dielectric theory. Under low fields 
the dielectric exhibits conduction by the 
charge carriers hopping between 
structure-dependent traps in the dielectric. 
The temperature coefficient behaviour can be 
shown to illustrate the viability of this 
approach. Although anodisation gives a good 
dielectric with, especially in the case of 
tantalum oxide (tantala), a basically low loss, 
in practical terms this low loss is not of very 
much use. 

It is found for aluminium, that to obtain a 
.satisfactory, thin dielectric (less than 0.3uM) 
it is necessary to use the film in an 
environment where any weaknesses in the 
film are either isolated or healed in use. A 
healing environment is arranged by immersing 
the total metal/oxide system in an electrolyte 
and always applying the voltage so that the 
anodised metal is the anode - so any weak 
points in the film will become anodised 
during use. However, the presence of the 
electrolyte adds series resistance to the 
capacitor and thereby substantially increases 


the loss above the level indicated by the basic 
theory. 

To obtain a large enough capacitance in a 
small volume, the aluminium foil has to be 
pre-etched to increase the surface area of the 
foil available for anodising. Figure 1 shows 
scanning electron micrographs of etched foil. 
These micrographs are obtained by anodising 
the etched foil and then dissolving away the 
metal so that a replica of the etched channels 
remains. 

It can be seen that the channels are narrow 
tunnels and would be useless from the 
capacitor point of view if, when anodised, 
they were completely filled with oxide. In 
these circumstances any surface gain obtained 
by etching would be lost. So, there is a 
limiting thickness of oxide that can be grown 
in order to preserve the surface gain obtained 
by etching and this limitation implies a 
limiting voltage in use. 

In practice, foils can be etched in one of 
two basic ways, either for use in high voltage 
capacitors (>100V) or in low voltage 


capacitors «H00V).In low voltage capacitors 
a very thin tunnelling structure can be used 
and hence very high gains utilised. However, 
for high voltage applications wide tunnels are 
necessary so that a thick oxide can be grown 
without filling in the tunnels completely. 
Figure 1(a) shows an electron micrograph of 
the edge of a high-gain foil that would be used 
for low voltage applications. It can be seen 


that the tunnelling structure extends a 
considerable way into the foil and in fact only 
just stops short of penetrating the foil 
completely. In contrast, figure 1(b) shows, at 
the same magnification, the edge of a foil that 
has been etched for use at high voltages. In 
this case, it can be seen that wide, straight 
tunnels have been formed. 

Figure 2 illustrates the surface gains 
obtained from these two types of etches and 
it can be seen that the cross-over is around 
100V. Above 100V the initially high-gain 
tunnelling structure which can be used in a 
low-voltage capacitor is lost as the tunnels fill 
in completely, whereas with the high-voltage 


etch the initial lower gain is nevertheless 
maintained up to large thicknesses of oxide. 

Because of the presence of the tunnels, an 
electrolyte has again to be introduced into the 
capacitor to enable contact to be made to the 
opposite side of the dielectric from the metal. 
The effect of the series resistance introduced 
by this electrolyte is illustrated in figure 3, 
where loss is plotted as a function of working 
voltage for both an etched and, for 
comparison, a plain foil. It can be seen that 
the loss is higher in the etched foil case, as the 
series resistance in the etched and anodised 
tunnels will be higher than in the case of the 


* The author is an engineer in the Capacitor Division R & D Laboratories of the Plessey 
Company Ltd, Bathgate, UK. The article is adapted from an article in "Component 
Technology", by permission. 


Figure 1: Scanning electron micrographs of the surafce of etched foils. At 
left (a) is a foil for low voltage use , at right (b) a foil for high voltage. 
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Figure 2: Foil surface gain plotted 
as a function of working voltage. 

plain foil construction. 

In practice aluminium electrolytic 
capacitors take the form of wound cylinders 
similar, in external appearance, to paper or 
plastic capacitor construction. The internal 
windings, taken in sequence, are first, the 
etched and anodised foil, secondly, a porous 
paper wick which can subsequently be soaked 
in electrolyte and finally a cathode foil. Three 
examples of the wound cylinders are shown in 
figure 4. 

The cathode foil will be very highly etched 
and very lightly, if at all, anodised, so giving a 
very high capacitance in comparison with the 
anode foil. As the anode foil and cathode foil 
will be in series, the effect of the cathode foil 
can be ignored if its capacitance is sufficiently 
above that of the anode foil. 

After soaking the completed capacitor in 
electrolyte it now has to be “aged”, ie, 
re-anodised at the necessary voltage; this will 
oxidise any surfaces which have not been 
anodised previously. Furthermore, any weak 
points in the anode oxide will also be 
strengthened. The leakage current reduces 
during ageing; a steady state is reached after 
approximately five minutes ageing. 

One of the disadvantages of the series 
resistance due to the electrolyte is that there 
is a limitation to the maximum AC current 
that the capacitor can handle without getting 
hot. The effect of this current is illustrated in 
figure 5 for an applied ripple (ie, 
superimposed AC) current of 11A at 100Hz. 
It can be seen that when a steady-state 
condition has been reached the temperature 
of the outside of the can is 70° C above its 
surroundings whereas the temperature inside 
the can is a further 10°C above this. Figure 6 
gives a more general picture of the effect of 
ripple current; the ripple current is defined as 
that which gives a steady-state temperature 
difference between the outside and centre of 
the can of 10°C. It can be seen that the bigger 
the capacitor volume, and hence can area, the 
higher the value of maximum ripple current. 

Figure 7 shows another characteristic of 
an aluminium foil capacitor, obtained when 


Figure 3: Variation of capacitor losses 
with working voltage. 



Figure 4: Typical windings for aluminium 
electrolytic capacitors. The largest is a 
triple unit for 300 V operation. 


impedance is plotted against frequency. At 
low frequencies the impedance is high and 
due to the capacitance. At very high 
frequencies, on the other hand, the high 
impedance is due to the inductance of the 
winding. In the middle frequency range 
the capacitor exhibits a minimum in 
impedance, the value of which is due to the 
electrolyte and to any resistance associated 
with tags and other connections. 

It can now be seen that the equivalent 
circuit of an aluminium electrolytic capacitor 
contains several elements and these are 
identified in figure 8. Figure 8(a) shows the 
complete circuit. Experimental values found 
on a 300uF, 7V capacitor are shown in table 
1, on page 51. 

Figure 8(b) is a simplified circuit showing 
the important features for low frequency 
applications. The simplified circuit is obtained 
because at all times the anode and cathode 
foil resistances can be ignored. Furthermore, 
as the capacitance of the cathode is usually 
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Figure 8: Complete and simplified equivalent circuits for an aluminium electrolytic 
capacitor. Experimental values for the various elements of the full circuit are given 
in table 1. overleaf. 
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Figure 5: The effect of ripple current 
on capacitor temperature. 
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Figure 6: Ripple current vs capacitor 
volume , for miniature electrolytics. 
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Figure 7: Variation of impedance with 
frequency and temperature. 

much greater than that of the anode, the 
cathode capacitance can be ignored. The 
anode dielectric leakage resistance is very high 
in normal use, but after a capacitor has not 
been used for some time, say over six months, 
it will be necessary to apply the working 
voltage for a few minutes to increase the 
leakage resistance to its normal high value. At 
low frequencies the inductance can be ignored 
so that the equivalent circuit is reduced to a 
series capacitance and resistance. 

Typical aluminium electrolytic capacitors 
range from computer power supply types 
providing up to 160,000uF at 10V rating, 
down to subminiature types intended for 
printed wiring board mounting, with a value 
such as luF at 63V rating. 

With tantalum it usually possible to 
prepare a better dielectric by anodisation than 
in the case of aluminium. As a result the 
tantalum capacitor has a better shelf-life than 
the aluminium equivalent. However, the 
disadvantage is that tantalum costs as much as 
silver and weighs as much as lead and, 
therefore, is not as economical to use as 
aluminium. 

Tantalum can be etched in a similar way 
to aluminium foil and figure 9 shows a typical 
scanning electron micrograph of an etched 


ELECTRONICS Australia , August, 1971 


49 
























































































50 


RCA is the first tube manufacturer to 
offer power tubes for SSB applications 
whose distortion characteristics have 
been tested by “white noise." 

This means that RCA power tubes 
intended for multiplex service can 
be checked out under field use 
conditions before they are shipped. 
Thus, RCA tubes can meet conditions 
for distortion as it relates to noise 
loading procedures set forth by Mil 
Std 188c and Mil Std 1311. 


Now, 

OQQB/H 

tubes for 
SSB can be 
“White Noise” 
tested 


Under these test conditions, you can 
forget questions of definition between 
peak envelope power and peak 
side-band power, of peaking 
characteristics taking on average 
characteristics in multiplex services, 
of intermodulation performance 
ratings and how they relate to power 
output. RCA power tubes for SSB 
when tested for “white noise” at 
average power output will supply 
the information to fulfil your 
application requirements. 

Whether speech, teletype, data 
transmission or any combination is 
your SSB application, contact AWV. 


For technical details write to 
Amalgamated Wireless Valve Co. Pty. Ltd., 
Private Mail Bag, P.O., Ermington 2115 
or Interstate Offices and Distributors. 
Australia's Own Electronics Organisation 



AMALGAMATED WIRELESS VALVE CO. PTY. LTD, 





RCA-8792, typical of the RCA Line 
of SSB Tubes for RF Power. 


V1379 FP 
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Figure 9: A scanning electron micrograph 
of etched tantalum foil (xl400). 



Figure 10: Tantalum foil etched to give 
high surface gain (xl400). 


Figure 11: Tantalum particles lOuM in 
diameter, sintered at 2000 degrees C. 


foil. The gain obtained is usually low but 
recent work at Plessey has shown that it is 
possible to etch tantalum to give high surface 
gains as illustrated in figure 10. The 
relationship between gain and voltage is 
similar to that obtained for aluminium both 
with regard to the high-gain etch developed 
by Plessey and with the standard commercial 
etch used for making tantalum foil capacitors. 

The etched foil so obtained can be wound 
in the same way as the aluminium body 
previously discussed, using a paper wick 
impregnated with electrolyte. Such capacitors 
tend to be used at voltages above 100 V. 

For lower voltages it is found best to form 
the high gain suface by sintering tantalum 
powder. Figure 11 shows a scanning electron 
micrograph of such a sinter obtained by 
heating approximately lOuM diameter 
tantalum particles to around 2000°C. Figure 
12 shows a similar sinter which has been 
anodised and broken open to show the oxide 
which has grown on the individual grains. 

Just as in the case of etched and anodised 
aluminium foil, it is necessary to connect to 
the opposite side of the dielectric from the 
original metal to fprm a complete capacitor. 
This can be done in two ways; either by 
immersing the sintered anodised body in a 
liquid electrolyte so forming the so-called 
“wet” tantalum capacitor or, by forming a 
layer of manganese oxide in the pores in the 
sintered body giving the “solid” tantalum 
capacitor. 


The layer of manganese oxide can be 
prepared by immersing the porous body in a 
solution of manganese nitrate, removing the 
body and pyrolysing the solution that remains 
trapped in the pores fcy hewing to 
approximately 400°C. This gives a thin coating 
of manganese oxide over the whole of the 
inside of the sinter. To obtain the best 
characteristics, however, it is necessary to 
repeat this process a number of times, varying 
between six and 20, depending on the type of 
capacitor being prepared. 

The effect of the number of pyrolyses or 
impregnations is shown in figure 13. It can be 
seen that the loss falls off as the number of 
impregnations and hence the thickness of the 
manganese oxide layer is increased but the DC 
leakage increases, mainly due to the effect of 
the temperature-cycling to which the 
dielectric has been subjected. Manganese 
oxide has a self-healing effect similar to the 
electrolytes used in aluminium, tantalum foil 
and wet tantalum capacitors. What happens 
during the healing process has not been 
exactly established but it is suggested that 
oxygen is transferred from the 
semi-conducting manganese dioxide to the 
oxygen defficient tantala, giving a fully 
insulating tantala film and at the same time a 
less conducting manganese oxide film on top. 

Figure 14 shows a scanning electron 
microgfaph of a complete sintered tantalum 
capacitor. Three separate regions can be 
distinguished. First, the tantalum metal 



Figure 12: Sintered tantalum, showing 
oxide on the individual particles . 



NUMBER OF IMPREGNATIONS 


Figure 13: Variation of DC leakage and 
loss with number of impregnations . 

particles themselves, secondly the coating of 
oxide formed by anodisation and, thirdly, a 
thick layer of manganese oxide built up on 
the outside of the grains. The complete sinter 
is connected to the cathode by conducting 
paste and solder.Figure 15 shows a diagram of 
a typical complete tantalum capacitor. 

Tantalum capacitors exhibit the same 
characteristics as those of aluminium. 
However, the inductance is usually much 
lower than in the case of aluminium as there 
is no wound construction. The inductance 
will be considerably affected by the 
positioning of the leads due to slight changes 
in construction. The temperature coefficient 
of capacitance when measured on a series 


Resistance of anode foil 

6 X 10-*fl 

Resistance of cathode foil 

13 X 10-*Q 

Resistance corresponding to leakage of 
anode dielectric 

5 X io*n • 

Resistance corresponding to leakage of 
cathode dielectric 

8-5 XlOfi f 

Resistance of electrolyte 

6 x io-*n * 

Capacitance of anode 

370nF 

Capacitance of cathode 

2000(xF 

Inductance of total capacitor 

0-008(i H 


Table 1: at left 
shows typical values 
for the elements of 
the equivalent cir¬ 
cuit shown on page 
49. 


• The temperature coefficient of capacitance of the anode was +1200 
ppm/°C. For a permittivity of 8, this corresponds to a loss of approximately 
two per cent and hence a parallel resistance of 5 X 10*fl 
f Calculated, assuming a resistivity 10 14 ohm. cm. The cathode foil will have 
a dielectric thickness of 4nm and a surface gain of Xl7, whereas the 
anode foil had a dielectric thickness of 25nm and a surface gain of X20. 
4 The impedance/frequency minimum was 0 050 at 100kHz. This figure 
was confirmed by plotting series resistance against 1 /f*, where f is the 
measured frequency, and extrapolating to zero value for 1/f*. 
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First in the world 




Ferrograph Tape Recorders 
and Amplifiers now carry a 
3 year warranty which covers 
all parts including tape heads, 
capstan, and pressure roller. 
If you want unequalled 
performance with legendary 
reliability, backed by the 
World's only meaningful 3 year 
warranty, Ferrograph 
is your only choice. 


Ferrograph 
Series Seven 


Ferrograph Stereo 
Amplifier F307 


A Ferrograph Series Seven Tape 
Recorder and F307 Amplifier can 
be yours for nothing if you enter 


the ‘‘Australian Hi-Fi" Ideal Tape 
Recorder Competition. Details 
and entry forms from:— 


SOLE AUSTRALIAN DISTRIBUTORS 

INTERSTATE REPRESENTATIVES 

L 

erot/a Industries pty. ltd. 

N.S.W. 

VIC. 

Convoy International Pty. Ltd. 

449 Kent St., Sydney. 

Standard Radio Distributors Pty. Ltd. 


7 


261 Elizabeth St., Melbourne. 

266 Hay Street, SUBIACO, W. AUST. 6008 

OLD. 

Custom Scientific Electronics Pty. Ltd. 



48 Annerley Rd., Wooloongabba. 



S. A. 

Truscott Electronics 

62-64 Hindmarsh Square, Adelaide. 


Superb sensitivity 

with automatic cut-out protection, 

the jSXLA /ffflT N_ 401 Multitester 



This superb new multitester has a taut-band movement 
of 5fj\ for sensitivity approaching that of a galvanometer. 
At 200kQ/V the input impedance is unmatched. What's 
more the moving element of the indicator is suspended 
by platinum-iridium alloy bands—a vast improvement 
over the conventional point contact suspension bearings. 
There is virtually no hysteresis error. 

this adds up to full sensitivity; and it is sensitivity 
protected. If there is an overload at the input 
terminal, the circuit breaker instantly cuts off the current. 
The N-401 is another precision product from Sanwa— 
japan's leading maker of testers, and supplier to satisfied 
customers in more than 90 countries. 


Other outstanding features of the N-401 

• Polarity conversion switch eliminates the need to 
reverse test lead connections when changing from 
positive to negative DC voltages. An important feature 
for the alignment of transistor and FM discriminating 
circuits. 

• Easy-to-read dial with dual scaling system allows accu¬ 
rate between-unit readings. 

• 80-division wide scale based on 4-8-16. 
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Figure 14: The oxide and manganese ox¬ 
ide layer in a completed capacitor (x760). 


At right are shown 
a selection of mod¬ 
ern tantalum elect¬ 
rolytic , with a scale 
to show their ac¬ 
tual size . 



MANGANESE SILVER SOLDER 



ANODE 


Figure 15: The construction of a typical tantalum elect¬ 
rolytic capacitor having a sintered cylindrical anode. 

bridge is found to be approximately +1000 
parts per million per degree centigrade, 
corresponding to a dielectric loss of three per 
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preparing this paper, in particular Mr M. 
Bruce on the tantalum side and Dr D. 
Eastham on the aluminium side. The work of 
the Materials Research Group at Allen Clark 
Research Centre, Caswell, is also 
acknowledged, in particular Mr Norman 
Jackson who was instrumental in preparing 
the scanning electron micrographs of etched 
aluminium and tantalum foils and sintered 
tantalum powders. ® 


In concluding, the author would like to 
thank his colleagues at the Plessey R & D 
laboratories, Bathgate, for their help in 


cent. 

Some typical tantalum capacitors are 
shown. The top row (1 to 6), show various 
foil types, including an example (No 6) of a 
capacitor made using the new high-gain foil 
developed at Bathgate (3000*iF). This can be 
compared with a similar type of capacitor 
using ordinary foil (580juF) (No 5). Number 7 
is a wet tantalum type. Various plastic-cased 
versions are shown in the next row (8 to 13) 
including recently developed flip chip 
capacitors for use in micro-miniature 
applications (Nos 10, 11 and 12). Metal case 
and tear drop capacitors (14 to 20) are also 
shown, and at the bottom (21 and 22) are 
two small capacitors used in hearing aids. 

In terms of the new work that is going on 
to improve both aluminium and tantalum 
capacitors, four things can be mentioned. In 
the case of aluminium there is constant 
striving to improve the surface gain so that 
capacitors with larger capacitances in smaller 
volume may be obtained. Work is continuing 
on the development of electrolytes for use in 
capacitors over a wide temperature range; 
figures from -55°C to 125°C are in fact 
quoted. 

In the case of tantalum, it has already 
been mentioned that increases of surface gain 
are being obtained by etching. High-gain 
etches for tantalum foils will result in a much 
wider application of, what is basically, a very 
expensive material. In the case of sintered 
tantalum, different shaped powders are being 
investigated that will give high surface areas. 
New sintering methods are also under study. 


LANTHUR ELECTRONICS 

ELECTRONIC COMPONENT WHOLESALERS 

Prop. A. A O. Rosenthal 

69 BUCHANAN AVENUE, NORTH BALWYN. VIC. 3104 

Telephone 85 4061 

BATTERY CHARGER BASIC 
KITS 


AMPLIFIER MODULE KIT 

Consists of printed board, 3V4in x 2V5in, 4 
Fairchild transistors, 5 capacitors, 6 resistors, 
circuit and wiring diagram. Output 3.5 watts 
with D.C. input of 20 volts and 1 volt P.P. of 
signal. $6.50. Price includes postage. 

Power supply ldt to suit above, consisting of 
transformer, silicon bridge rectifier, filter 
capacitor and circuit. Supplies 20 volts at 1 amp. 
$7.95. Plus pack, and post., Vic.. 40c. 
Other 70c. 


SILICON DIODES 

25 amp. stud mounting type. Forward or re¬ 
verse available. 

100 PIV.$1.15 

200 PIV..$1.30 

Mounting adaptors. 35c 

Also available limited quantity 1500 PIV at 

1 amp.$1.50 

Prices include postage. 


ELECTROLYTIC CAPACITORS 

3, 5, 10, SO and 100 mfd. 10 VW. 

Pack of 10 each. Total 50. 

$5.50. 


PRINTED CIRCUIT BOARD 
KIT 

Consists of chemicals, paint, brush, etc., and 
instructions, together with a 12in x 12in or six 
6in x 3in copper backed boards. 

Other sizes also available. $3.25. 

Plus Pack, and Post., Vic., 40c. Other 70c. 


Consists of transformer, rectifier, ballast resistors 
pair battery clips and wiring diagram. Will 
charge 6 and 12 volt batteries at up to 4 amps, 
$13.95. Plus Pack, and Post., Vic., 40c. 
_Other 70c.__ 

POWER SUPPLY BASIC KIT 

Consists of multi-tapped transformer, bridge 
rectifier, filter capacitor and circuit. Will supply 
D.C. voltages from 6 to 12. For use with 
transistor equipment of all kinds, or may be 
used as trickle charger for car batteries. 

600 milli-amp size. $5*25 

1 amp size. $5.95 

2 amp size. $6,95 

Plus Pack, and Post., Vic., 40c. Other 70c. 


RESISTORS 

Assorted Vi and 1 watt 5 per cent preferred 
range. Best quality. Pack of 100 .. .. $2.00 

_Above prices include postage.__ 

RADIO TUNER KIT 

Covers broadcast band. Solid state, mounts oh 
board 5 J /iin x 2in. Complete with 8in aerial 
rod, 2Viin dial knob, hardware and complete 
instructions. Requires D.C. input of 9 volts al 
5 milli-amps. Band width 8 Khz, output Vi to 1 
volt. Ideal for use with Hi-Fi amplifiers, tape 
recorders, etc. $12.95. Also available fully 
assembled ready for use, $20.75. 

Prices include postage. 
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Check Frequencies at VHF 
with this simple Wavemeter 


Here is another simple measuring instrument for the radio amateur working on the 
VHF bands. A further accessory for the author’s VHF Powermatch measuring 
system, it is based on a tuned microstripline. This allows it to be built up in 
“pre-calibrated” form. 


by JAMIESON ROWE 

Most VHF absorption wavemeters which 
have been described have consisted basically 
of a hairpin loop of heavy gauge wire, 
connected between the terminals of a small 
variable capacitor. While this type of device is 
capable of doing the job, it has one big 
disadvantage. When built, it has to be 
calibrated before it is of any use. And 
calibration of a VHF wavemeter can be a long 
and tedious business, not to mention the 
difficulties involved. 

The wavemeter to be described in this 
article is different from the more usual 
designs in that it may be built up in virtually 
“pre-calibrated” form. If built according to 
the instructions given, it may be used 
immediately for practical checking of 
frequencies, with an accuracy which should 
be quite adequate for any purpose where an 
absorption wavemeter is normally used - ie, 
within about two per cent. 

The basic range of the device is from 
below 140MHz to above 470MHz, which 
should make it of particular interest both to 
amateur radio operators and to those 
operating or servicing mobile two-way radio 
equipment. From the amateur viewpoint, the 
unit covers both the 144MHz (2M) band and 


the 432MHz (70cm) band, together with all 
of the “no-maii’s land” in between. It is 
therefore very suitable for checking the 
amplitude of oscillator and transmitter 
harmonics, and also for such purposes as 
making sure that multiplier stages for 
transmitters and converters are producing 
output on the desired multiple. 

The appeal of the unit for mobile radio 
people should lie in the fact that it gives quite 
a useful coverage of the 148-175MHz VHF 
‘‘high band”, and also allows detection of 
transmitter second harmonics. 

Although the wide frequency range 
covered by the unit has inevitably caused 
cramping at the high frequency end of the 
dial, this does not appear to restrict the use of 
the instrument unduly. However for those 
who would like an instrument giving greater 
“bandspread” for the higher part of the band, 
the author has a simple answer: This can be 
achieved quite easily, simply by substituting a 
smaller variable capacitor for that used in the 
basic unit. It is even possible to produce a 
third version of the unit, giving ‘‘bandspread” 
over the lower end of the band, by a further 
slight change. But more of these matters a 
little later on . . . 


At the heart of the unit is a tuned section 
of microstripline. The microstripline is similar 
to those in the author’s VHF reflectometer 
design described in the April issue; it is 
formed by a thin copper conductor on one 
side of a pair of epoxy-fibreglass wiring 
boards, together with a copper “ground 
plane” on the other side. The two boards 
effectively form a double-sided single board 
l/8in thick. 

Patterns for the two boards used have 
been produced, and will be made available 
both to board manufacturers, and to 
individual readers via the Information Service. 
The boards are coded 71/W7a and 71/W7b. 
The patterns have been designed using the 
parameters of “Eporcor” laminate material 
type EPO/1/16/S/1, marketed by Standard 
Telephones and Cable Pty Ltd. This material 
or a similar epoxy-fib reglass material should 
be used for best results. 

The microstripline is short-circuited at one 
end by a short length of copper foil or stout 
wire passing through a hole in the boards. The 
foil connects the end of the strip conductor 
to the ground plane on the other side. At the 
other end of the line is connected the variable 
capacitor; the stator is connected to the strip 
conductor, while the earthy rotor connects to 
the ground plane. 

The prototype unit uses a “Polar” 
miniature variable capacitor having a 
maximum capacitance of 51.2pF, and if the 
pre-calibrated feature is required, an identical 
capacitor should be used by the reader. Most 
trade suppliers should have stocks of Polar 
capacitors, which are imported and 



At left is the wavemeter, with 
a short “sniffer loop” cable 
alongside. Below is the circuit 
diagram, while at right is the 
diagram of the small plate 
used for earthing the rotor of 
the variable capacitor. 
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distributed in Australia by British 
Merchandising Pty Ltd. The code number of 
the particular capacitor used is 
C8/04/12/.015. 

The length of the microstripline has been 
arranged to be such that it resonates at 
approximately 480MHz with the residual 
capacitance presented when the variable 
capacitor is set to its minimum value. This 
length is approximately equal to an electrical 
quarter-wavelength of line at about 550MHz, 
allowing for the velocity factor of the epoxy 
dielectric - about four centimetres. When the 
capacitor is adjusted for maximum 
capacitance, the two then resonate at 
approximately 138MHz. 

A detector circuit using a hot-carrier diode 
is tapped into the line a small distance up 
from the shorted end. The output of the 
detector is taken by a shielded cable to .the 
VHF Powermatch unit, to allow indication of 
the presence of RF energy in the line. If 
desired the unit may be used without the 
main Powermatch unit, by connecting the 
detector output to a 50uA or similar high 
sensitivity meter. 

The hot-carrier diode used in the 
prototype is the Hewlett-Packard type 
5082-2800, as used in the earlier Powermatch 
units. However, other devices such as the 
Fairchild FH1100 would also be suitable. 

A second section of microstripline is 
provided on the boards, to allow RF energy 
to be coupled into the tuned line. The second 
line is only lightly coupled to the tuned line, 
to prevent undue “pulling”. It is arranged to 
mate with a co-axial connector at each end; 
this permits the wavemeter to be used in two 
different ways. It may be either fitted directly 
into an RF transmission line for checking 
transmitter harmonics, using both co-axial 
connectors, or alternatively a short length of 
cable with a “sniffer loop” may be plugged 
into either connector for checking tank 
circuits. 

Construction of the unit is quite 
straightforward, but the instructions given 
below should be followed carefully if the 
pre-calibrated feature is required. 

First bolt the two printed wiring boards 
together, copper sides outermost, using six 
!4in long l/8in Whitworth screws and nuts. 
Then provide the short-circuit at the end of 
the tuned line (the curved strip) nearest the 
input coupling line, by passing a short piece 
of copper foil or stout tinned copper wire 
through the hole and soldering it to the 
copper on both sides, as close as possible to 
the hole. If neither foil nor stout wire is 
available, a number of pieces of 18G or 
similar wire may be used in parallel. The idea 
is to ensure low inductance. 

The .OOluF feedthrough capacitor should 
now be mounted in the hole near the shorted 
end of the line, soldering its sleeve to the 
copper on the ground plane side of the board 
assembly. 

The small plate used to provide both a 
mounting support and a low-inductance rotor 
earthing path for the variable capacitor should 
now be fashioned, using the small diagram as 
a guide. The plate may be made from either 
thin brass or copper sheet, or from a scrap of 
copper laminate board. When complete this 
plate is then mounted on the ground plane 
side of the board, using the three holes 
provided to ensure the correct location. Make 
sure when soldering the plate to the board 
that it is upright, and not at an angle. 

The capacitor may then be added to the 
board assembly. It mounts on the ground 
plane side, with the two stator connection 
rods passing through the two remaining holes 
in the boards. The capacitor rods should be 
pushed through the boards until they 
protrude on the far side by a, distance just 



Above and above right are views of the 
interior of the wavemeter, showing its 
construction. Below is the dial plate, 
reproduced actual size . 

equal to the depth of the end slots. Both 
should then be soldered to the end of the 
tuned line conductor. 

On the other side, the rotor earthing lug 
should now be resting against the vertical 
earthing plate. The two should now be 
soldered together to complete the capacitor 
mounting. 

The hot-carrier diode should then be Fitted 
into place, between the appropriate lug of the 
feedthrough capacitor and that point on the 
tuned line conductor strip directly in line 
with it. The pigtails of the diode should be 
kept as short as possible, to keep series 
inductance to a minimum. In view of the 
short leads it would be wise to use a surgical 
“mosquito” clamp or other device to act as a 
heatsink during the soldering. 

The basic wavemeter assembly may then 
be completed by connecting the detector 
output cable. The inner conductor of the 
cable connects to the lug of the feedthrough 
capacitor on the ground plane side, while the 
shield braid connect's to the ground plane 
copper. 

The completed assembly is housed in a 
small utility case measuring 2^in x 2!4in x 
4in. The prototype case is a Heating Systems 
unit, type AMB-7. The board assembly is held 
inside the case partly by the normal mounting 
nuts of the variable capacitor, and partly by 
the soldered connections to the co-axial 
connectors at the ends of the input coupling 
line. 

The connectors mount on the sides of the 
upper part of the case, as may be seen from 
the photographs. The inner spigots of the 
connectors are soldered directly to the ends 
of the coupling line conductor strip. The 
earthy connections are made by bending 
solder lugs into an “L” shape, soldering the 
narrow ends to the ground plane side of the 
board assembly, in the appropriate positions, 
and then clamping the other ends of the lugs 
under the co-axial connector mounting 
screws. The boards have been designed so that 
the nuts will just fit between the board edges 
and the case sides. 

If constructed according to the foregoing 
description, the device should have a tuning 
range which corresponds very closely to the 
dial scale produced for the prototype unit. 
For this reason we are arranging to have 
unglazed bromide prints of the original scale 
produced, actual size. These will be available 
from the Information Service at the usual cost 
of 50 cents. 



VHF WAVEMETER 



MEGAHERTZ 


As mentioned earlier, it is possible to 
construct “bandspread” versions of the device 
by the simple substitution of a Polar 12.2pF 
variable capacitor in place of the 51.2pF unit 
shown. This substitution in itself will produce 
a unit whose range will be from 
approximately 280MHz to 480MHz. The code 
number of the Polar 12.2pF capacitor is 
C8/04/6/.045. 

By adding a 33pF fixed NPO ceramic 
capacitor in parallel with the 12.2pF variable, 
an alternative “bandspread” unit covering 
from approximately 140MHz to 200MHz may 
be produced. This version is capable of 
making quite useful measurements of actual 
transmitter frequencies within the two metre 
amateur band and the mobile “high band”. 
Note that the leads on the fixed capacitor 
should be kept as short as possible to reduce 
series inductance. 

Calibrated dial scales for the two 
“bandspread” versions of the unit have not 
yet been prepared. However the author will 
endeavour to produce such scales in the near 
future, for those constructors who do not 
have the facilities to calibrate their own. ® 
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A High Efficiency Flasher 


by GEORGE HUGHES 

This flashing beacon has a number of very practical uses, particularly those involving 
possible emergencies. While the basic idea is simple, we have taken a good deal of 
trouble to ensure that it is highly efficient, reliable, and can be constructed using 
locally available components. 


Have you ever been “stuck” on the side of 
the road late at night in a dark place changing 
a tyre, fiddling with the ignition system, or- 
waiting for a road service unit to arrive? At 
the same time, have you wished that you had 
a flashing light to % warn others of your 
presence, or to assist the road service vehicle 
to find you? 

What is clearly required in such an 
emergency is a distinctive, attention-getting 
beacon which can be located for maximum 
visibility by all concerned. The unit we are 
about to describe satisfies these requirements 
extremely well’. It is distinctive by reason of 
its colour - a true white (sunlight at midday) 
but which appears to have a slight bluish cast 
when viewed in most artificial light 
conditions. 

It is attention-getting because it flashes 
and because of its high intensity. It is small 
enough to be located in almost any 
convenient position, and its 360° coverage 
leaves no doubt that it will be seen by traffic 
approaching from any direction. 

Nor is its role confined to motorists’ 
roadside emergencies. For the boating 
enthusiast it offers several interesting 
possibilities. Located on a jetty or mooring 
buoy it will serve as a highly effective beacon. 
Carried on board it would provide a 
distinctive signal in the event of an 


emergency, clearly visible from other boats or 
searching aircraft. Similarly, it would appeal 
to those who fly gliders or light aircraft. 

The fact that it is efficient enough to 
operate .from dry batteries is a most 
important one in some of these emergency 
roles. 

There are several ways in which a flashing 
light may be provided. Back in March 1969 
we described a simple arrangement whereby 
Filament lamps ranging from 250mA to 1A 
could be flashed at regular intervals. (File No 
3/MS/16.) With a duty cycle in the region of 
18 per cent it was possible to reduce the 
average current drain to about one fifth of 
that required to operate the lamp 
continuously. At the same time the 
attention-getting nature of the flashing lamp 
was a feature in itself. 

Another method - the one we are using 
this time - employs a quite different 
approach. The source of light is a flash tube; a 
gas discharge tube which gives a brilliant flash 
of light when used to discharge the energy 
stored in a capacitor. 

The capacitor is charged to about 450V 
from a small DC-DC converter operating from 
a 12V source; a car or boat electrical system 
or a set of dry cells. An in-built timing circuit 
flashes the tube at about one second intervals. 

In designing such a circuit a number of 


The complete unit mounted in its case . The converter transformer is at the left, the 
dump capacitor alongside it, and the trigger transformer to the right of this. Compare 
with diagram on opposite page. 
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conflicting factors have to be taken into 
account. Probably the first consideration is 
the level of light output to be aimed at. A 
major limiting factor here is the .rating of the 
tube. Typical tubes would be rated at 
between 40 and 125 joules, usually on the 
basis of one flash every seven to 10 seconds. 
Where the flash rate is to be increased the 
energy per flash must be reduced 
proportionally. Thus a 40 joule tube (such as 
we selected) could be run at one flash per 
second by derating it to about 5 joules per 
flash. 

However, this is not the only factor. 
Desirable though it may appear to be to run 
the tube at its maximum rating, we have to 
balance this against a number of other factors. 
One is the availability of a suitable dump 
capacitor to permit this. Another is the 
efficiency — and cost - of the power supply. 
A third is economy ot current consumption. 

The range of capacitors suitable for use as 
dump capacitors is very limited. While there 
are plenty of electrolytic types in almost any 
value likely to be required, most of these are 
quite unsuitable for this application. 

We • checked this situation out very 
carefully with local capacitor manufacturers. 
They were most emphatic that capacitors 
designed for simple filter applications are 
quite unsuitable in this role. 

Designed purely as filter capacitors, they 
have a relatively high internal impedance 
which conflicts with the extremely heavy 
discharge currents which occur each time the 
tube discharges. This will cause two 
undesirable conditions; the generation of 
considerable heat in the capacitor, and a 
lower light output than the energy figures 
suggest should be achieved. 

In addition, their internal leakage is quite 
high; so high that, when they are connected 
to a power supply which will charge them in 
the one second period we require, they will 
generate considerable internal heat. This 
problem is particularly serious where a 
capacitor has been lying unused for several 
months and is then suddenly pressed into 
service without any attempt at re-forming it. 

This, of course, is exactly the kind of 
situation which a capacitor in this role is 
likely to face. 

In these circumstances, the risk of 
capacitor failure is very high. In fact, we 
know of one experimenter who destroyed five 
such capacitors in succession in an attempt to 
use them in this role. 

Fortunately, there is at least one 










electrolytic available locally which is suit¬ 
able for this application. This is the 
Ducon 4.7uF, 500VW, type ETW7B. Even 
this capacitor will heat up to some extent 
during operation, but the surface area of the 
can is sufficient to dissipate the heat quite 
safely at a moderate temperature. 

Having tentatively settled for such a 
capacitor, we could now consider the power 
supply. Some overseas designs have suggested 
the use of a simple one transistor inverter 
using a standard filament transformer working 
backwards. While an ingenious use of standard 
components, the arrangement is not very 
efficient. Even in the best circumstances, and 
using a transformer designed for the job, such 
simple inverters are only about 65% efficient. 
Built around a mains transformer, using a 
relatively low grade interleaved core, they will 
probably not rate more than about 50%. . 

Against this, a well designed push-pull 
converter, using a ferrite core transformer* 
should be capable of about 85% efficiency. 
Such a converter would also be cheaper, at 
current Australian component prices, than 
one designed around a filament transformer; 
assuming that the builder would wind his own 
transformer, according to the instructions 
given. Even if he purchased a ready-made 
transformer — and we understand that at least 
one advertiser is planning to market one - the 
price would still be comparable with the less 
efficient design. 

By combining such a power supply with 
the aforementioned capacitor we hoped to 
produce a unit having a quite low current 
drain; low enough so that it could be operated 
from dry cells, should this be desirable. In 
fact, we were able to keep this down to 
150mA; a figure which would give many 
hours operation from a pair of lantern 
batteries. 

Having considered all these factors it 
appeared that a figure of about 0.5 joule 
would be an easy one to attain. The only 
question was, would it be bright enough? In a 
number of carefully conducted tests we 
established that this amount of light output 
was still quite striking. It was certainly more 
than adequate to serve as a roadside warning 
light, or as a navigating light on a buoy or 
jetty. 


The circuit is relatively simple, even for the beginner. Note the dots on the trans¬ 
former diagram, which correspond to the start (knotted end) of the winding, 
as indicated in the winding specifications. 


So much for the general background. As 
well as the inverter and dump capacitor 
already discussed, there is a triggering circuit 
to fire the flash tube, and a timing circuit to 
operate the trigger circuit at the required rate. 

The tube is triggered by a high voltage 
pulse applied to an external spiral electrode 
wound around the hairpin of the tube. This 
pulse is derived from a small trigger 
transformer whose primary is connected 
briefly to an auxiliary capacitive discharge 
circuit by a small thyristor. 

During the dump capacitor charge period, 
two smaller capacitors associated with the 
trigger circuit are also charged. The first 


may be left out if desired) is a series 
protection diode in the 12-volt feed line to 
the converter. If the unit is equipped with 
battery clips this is essential, as it is very easy 
to connect the unit the wrong way round 
when groping in the dark or half-light. The 
risk is averted if the connecting cable is 
terminated in a cigarette lighter plug and the 
unit always used with the same vehicle, or 
kind of vehicle. If used with other makes of 
vehicle the battery polarity should be checked 
carefully first. 

Alternatively, the unit can be made 
immune to battery polarity by connecting it 
to the battery leads through a bridge rectifier 


The unit is built on 
a piece of terminal 
board 13 terminals 
long. This diagram 
shows most of the 
wiring and compon¬ 
ents. Compare it 
with the circuit, and 
the photo on the 
opposite page. 


BATT W 


I: START PRIMARY 
2: CT PRIMARY 
3: FINISH PRIMARY 
4: START FEEDBACK 
5: CT FEEDBACK 
6: FINISH FEEDBACK 
7: START SECONDARY 
8: FINISH SECONDARY 



W 560A 


+ END OF CAPACITOR 
ANODE OF ZFT3A 


capacitor, 0.15uF connected to the “hot” end 
of the trigger transformer primary, receives a 
charge from the voltage divider string 
connected across the supply. 

At the same time, but at a lower point on 
the same divider string, a second capacitor, 
2uF, connected to the diac and negative rail, 
receives a charge that increases until the diac 
fires. This capacitor discharges into the gate 
circuit of the thyristor. 

This triggers the thyristor, and discharges 
the 0.15uF capacitor through the primary of 
the trigger transformer, producing the trigger 
voltage for the Hash tube at its secondary. 

The final refinement to the circuit (which 


network. While involving some extra expense, 
and a slightly increased voltage loss, it results 
in a unit which can be plugged into the lighter 
socket in any vehicle, without fear of damage. 
The alternative circuit is shown in the 
auxiliary diagram. 

So much for the electrical side of the unit. 

The Xenon Hash tube is a standard type 
available from Circuit Components of Bexley, 
NSW. Two versions are suitable for use with 
the Warning Beacon, the MFT-1000 and the 
MFT-1210. They have identical electrical 
characteristics, but differ in their physical 
shapes. The MFT-1000 is not as high as the 
MFT-1210. although its glass length is the 
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THE ALTRUISTIC ALKALINE 


Maybe a battery can’t be high-minded 
but the people who made this one are. 

Union Carbide set a standard for their 
Eveready Gold Alkaline Energizer 
battery that kept a lot of their top 
engineers awake a lot of nights. 

They demanded a battery that would 
outlast all others with continuous use in 
high-drain equipment; one that would 
deliver fresh power instantly — even after 
months on the shelf or in equipment left 
idle for long periods. 


They insisted on a battery that would oper¬ 
ate in any extreme of temperature, remain 
utterly sealed to protect equipment, deliver 
absolutely consistent voltage at all times and 
have an extremely low impedance with a 
resultant improvement in fidelity when used 
in sound reproducing equipment. 

If you demand a lot from a battery, this 
one delivers. 

The Eveready Gold Alkaline Energizer. 

Built on a promise that no longer keeps 
us awake nights. 



BATTERIES Products of 



•Eveready’ & ‘Union Carbide’ are registered Trade Marks. 

085.P.181 
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same. Where a compact lamp housing is used, 
the “squatter’' MFT-1000 may be the better 
choice. 

Neither tube, as supplied, is fitted with a 
trigger electrode. This is quite simply 
provided by winding a length of fine copper 
wire (a strand from a length of hookup wire, 
or a length of fine enamelled winding wire) 
around the length of the tube in a spiral of 
about six or seven turns. It may be held in 
place with a few spots of clear lacquer or nail 
varnish. 

Because the flasher may be used in wet 
weather, it is necessary to make it waterproof. 
The most convenient housing is a diecast box, 
and maximum protection is provided if the 
box lid is used as the bottom. 

Before drilling any holes in the box, first 
obtain a clear flasher housing similar to that 
in the photograph. These lamp housings are 
obtainable from auto electrical specialists. 
Choose one that is equipped with rubber 
sealing gaskets, and make sure it is a flat 
bottomed type. There are many different 
types available, but not all of them are 
suitable because of the varied socket and 


mounting parts. As a guide, our housing had a 
flat bottom, and used a cartridge type lamp 
suspended between two phosphor bronze 
clips. It was intended for mounting by two 
screws. 

Remove all socket or mounting clip parts 
that would normally be used for the filament 
lamp. Study the layout of the particular 
housing and determine the best position for 
the flash tube. 

It will be necessary to cut a slot in what is 
now the top of the inverted box, large enough 
to allow the flash tube to pass through with 
about 1/16in clearance all round. It should be 
cut on a centre line drawn across the narrow 
dimension of the box. A matching slot will 
need to be cut in the base of the lamp 
housing. At the same time mark out and drill 
the necessary mounting holes for the lamp 
housing. 

The circuit is constructed on a piece of 
miniature tagboard, 13 terminals long. Lay 
the blank piece of tagboard centrally on the 
box so that the centre pair of lugs are within 
the area of the tube slot. These terminals will 
ultimately be used to terminate the flash tube 


iiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiitiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiitiiiiiiiiniiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiinmniiiiii 

TRANSFORMER WINDING DETAILS 


Order of windings: Secondary, Primary, Feedback. 

Secondary: 640 turns, 38B&S DTE. Code start with knot. 

Interleave: One wrap of electrical tape or polythene film between secondary and primary. 
Primary: 37 turns, 37 turns, bifilar (two in hand). 26B&S DTE. Place two knots in one start. 
Feedback: 2 turns, 2 turns, bifilar. Place three knots in one start. 

Outer wrap: One wrap of electrical tape. 


Transformers of this kind are quite simple 
devices to construct, partly because the 
number of turns is relatively small, but mainly 
because they are designed to use a ready-made 
bobbin and core. 

When winding coils of this type, counting 
and handling can be made easier by clamping 
the bobbin between two large washers, using a 
long bolt, and rotating this assembly in the 
chuck of a small hand drill held in a bench 
vyce. This leaves one hand, free to guide the 
wire, so that an even winding results. 

Count the number of times the drill chuck 
rotates with one turn of the handle. Divide 
the number of secondary turns by this 
number. If your drill ratio is, say, 5:1, it will 
require 128 turns of the handle to place the 
required 640 turns on the bobbin. 

Commence construction of your 
transformer by clamping the Delrin bobbin 
between two large washers as mentioned 
earlier. The washers prevent collapse of the 
side cheeks of the bobbin as the winding 
proceeds. 

Take the 38B&S DTE (Double Tough 
Enamel) wire, tie a knot in it about two 
inches from the end, and lay the wire in the 
bobbin so that the end passes through a deep 
cheek notch for about three inches. Anchor 
the start with a small piece of electrical tape. 
Secure the free end of the wire on the drill 
chuck with ordinary cellulose tape or a rubber 
band. 

Make sure that the wire passes through a 
deep cheek notch and not a half deep one, as 
the build-up of wire against this lead for 
about half the winding will place too high a 
voltage stress on the wire insulation when the 
converter is operated. 

Proceed to wind the secondary, guiding 
the wire carefully to keep an even build-up. 
Finish off the winding with a small piece of 
tape so that the last turn will come out on the 
same side as the start. Place one wrap of 
polythene film or electrical tape over the 
completed winding. 

The primary winding is of thicker gauge 
wire, and cannot be conveniently wound with 
the hand drill. A tighter, more even winding 


will be achieved by hand winding. 

Take two 5ft lengths of 26B&S DTE wire 
and lay them side by side. Tie two knots in the 
start end of one and twist lightly with the 
other for about two inches. With the bobbin 
assembly still mounted on the bolt, but 
placed in the vyce instead of the drill chuck, 
wind on the required number of turns in the 
same direction as the secondary winding. 
Anchor the start in the same way. Avoid 
crossing the two wires and keep each turn as 
close to the previous turn as possible. Count 
off the winding as though the two wires were 
one wire. Anchor the finish with electrical 
tape. 

The feedback winding consists of two 
turns, bifilar wound in the same way as the 
primary, using 38B&S DTE wire. One start 
should be designated with three knots. 

Place a final wrap of electrical tape over 
the outside of the completed winding. 

Before assembling the transformer, the 
following points should be observed: (1) that 
there are no traces of foreign matter on either 
of the two core faces, as the cores can be 
cracked on tightening if such material exists; 
and (2) that the secondary lead-out wires are 
laid in the notches provided inside the cores. 
Inspection of the inside of each core will 
reveal these lead-out notches. 

Before finally placing the core halves 
together, place two pieces of coloured PVC 
sleeving on each lead of the secondary 
winding as close as possible to the bobbin. 
Use different colours for the start and finish. 
Suitable small diameter sleeving can be 
stripped from scrap pieces of thin hookup 
wire. 

When the leads have been led out in their 
correct positions, press the cup-core halves 
together with the fingers and anchor the 
halves with electrical tape around the outside, 
or alternatively, provide a temporary clamp in 
the form of a lin long x l/8in Whitworth 
screw and nut through the core assembly. 
This screw will be removed when the 
transformer is finally mounted, one of the 
tagboard mounting screws serving as a 
support. 
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TOP SOUND 

AT LESS COST 
FROM ENCEL 



RENOWNED STAX SR-3 
HEADPHONES 

the world’s finest 
electrostatic headset. 

Hi-Fi News review states: “Response 
is very smooth, with no 
obtrusive peaks or colouration . . . 
a sense of realness about the 
sound . . . comfortable to wear 
for extended periods. They 
are by no means expensive and 
are probably better than any 
other headphones at present 
available, certainly better than 
any we have tried.” 

Australian Hi-Fi, in a recent review, 
says: “We performed comparison 
tests between Stax headphones and 
and our monitor speakers and 
decided that our monitor speakers 
will have to go! These 
headphones offer a performance 
which, while not perfection, is the 
nearest thing to it which we 
have yet experienced in either 
speakers or headphones.” 

Encel offers you Stax SR-3 
headphones, complete with SRD-5 
adaptor, for only $76.50.* 

FAMOUS 'SEAS' 

SPEAKERS 

from Scandinavia. Encel now 
offers your a complete range of 
these fine speakers which 
brings you sound quality that no 
other speakers at similar low prices 
can match. SEAS speakers are 
renowned for their low distortion 
and excellent reproduction of 
transients. They have high power 
handling capacity and wide, even 
frequency dispersion for a natural 
and stable stereo “image.” 

Bass is smooth, extended and 
“clean.” Enclosures are simple, 
compact and economical. 

HERE ARE SOME OF THE 
TYPES AVAILABLE 

87H, Dome Tweeter, IV* inches; 

Freq. range 1.5-20kH2. Price $19.80. 
25TV-EW, Woofer. 10 inches, 30Hz- 
1.5kHz. 

21TV-GD, Full-range Twin Cone, 

8V* Inches, 40Hz-18kHz, 

Price $14.50. 

Price $14.50. 25TV-EW. Woofer, 

10 inches, 30Hz-1.5kHz. 

Price $29.80. 30TV-COAX, Full- 
range Co-axial, 12 inches, 
30Hz-20kHz. Price $38.50. 

♦Prices includes Sales Tax. 


■ AUSTRALIA’S GREATEST 
HI-FI CENTRES 


EE 143D 


MELBOURNE: 431 BRIDGE ROAD, RICHMOND, 
VICTORIA. 3121. TEL: 42 3762. 

SYDNEY: 257 CLARENCE STREET, SYDNEY, 
N.S.W. 2000. TEL: 29 4563, 29 4564. 

■TRADE-INS ACCEPTED BTERMS AVAILABLE 
■ MAIL ORDERS THROUGHOUT AUSTRALIA 
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NEW PRODUCT 


By YUNKER ELECTRONICS 

Type 185U/50U Universal Counter 

Type 185F/50F Frequency Meter 

FEATURES: 

© Frequency 10H* to 185MH* 

• Period; Frequency Ratio; Time 
Interval; Multiple Ratio Totalize 

• High sensitivity 20mVrms at 
50MHz 

• Fast warm up oven controlled 
5MHz standard 

• Seven digit latched display with 
fast store transfer (all models). 

• Excellent serviceability by plug 
in printed circuit boards 

• 6 month guarantee 

9 Australian made 

YURKER ELECTRONICS 



LOW COST 

$740 for a 50MHz 
Digital Frequency Meter 

757 Glenferrie Road, Hawthorn, Vic. 3122. 
AUSTRALIA 


STEP DOWN TRANSFORMERS. 


SECON¬ 
DARY type 

VOLTS NO. 

RATING DIMENSIONS 


L. 

WEIGHT 

LBS. 

V A. 

AMPS 

H. 

W. 

FUSEMASTER RANGE - Enclosed In Steel Cases 

6 TS6 60B 60 10 5 3% 

7 

6*x lb. 

12 

TS12 12B 

12 

1 

2'. 

2\ 

5’4 

2 lb. - 

12 

TS12 3OB 

30 

2.5 

4* j 

3 

6 

4 lb. 

12 

TS12 60B 

60 

5 

5 

3V. 

7 

6*/, lb. 

12 

TS12 125B 

125 

. 10.42 

5'. 

4-4 

9 

11*4 lb. 

24 

TS24 3OB 

•30 

1.25 

4'/, 

3 

6 

4 lb. 

24 

TS24 6OB 

60 

2.5 

5 

3*4 

7 

6H lb. 

24 

TS24 125B 

125 

57 

5Y, 

4V 4 

9 

11*4 lb. 

24 

TS24 2008 

200 

8.33 

5V. 

4V 4 

9 

14*/ lb. 

32 

TS32 30B 

30 

.94 

4‘/, 

3 

6 

4 Id. 

32 

TS32 60B 

60 

1.88 

5 

:3V. 

7 

6*/, lb. 

32 

TS32 125B 

125 

3.9 

5*4 

4-4 

9 

11*4 lb: 

32 

TS32 200B 

200 

6.25 

5*4 

4*4 

9 

14V; lb. 

32 

TS32 300B 

300 

9.4 

• 5*4 

454 

9 

18 lb. 

32 

TS32 500A 

500 

15.6 

6*4 

•5*4 

6*, 

26 lb. 

32 

TS32 750A 

750 

23.44 

8'/ 4 

6*4 

6’ 4 

38 lb. 

32 

TS32 1000A 

1000 

31.35 

8*4 

6*4 

8* 4 

51V; lb. 

115 

TS115 30B 

30 

.26 

4'^ 

3 

6 

4 lb. 

115 

TS115 6OB 

60 

.52 

5 

3V. 

7 

6V; lb. 

115 

TS115 125B 

125 

1.09 

5*4 

4*4 

9 

11*4 lb. 

115 

TSU5 200B 

200 

1.74 

554 

4*4 

9 

14V; lb. 

115 

TS115 300B 

300 

2.61 

5*4 

4*4 

9 

18 lb. 

115 

TS115 500A 

500 

4.35 

654 

554 

6*4 

26 lb. 

115 

T2115 750A 

750 

6.53 

854 

6*4 

6 V 4 

38 lb. 

115 

TS115 1000A 

1000 

8.7 

854 

6*4 

8*4 

51V; lb. 

115 

TS115 2000A 

2000 

17.4 

10/; 

8*4 

8*4 

79 lb. 

SOLDERING IRON TRANSFORMERS 

i - Enclosed in pressed steel cover - suitable lor 

Mico or Oryx Soldering Irons. 






5.6.?. TS7 20 

20 

2.85 

3*4 

2\ 

2*. 

I'A 

10.11.12. TS12 40 

40 

3.33 

354 

2V» 

314 

3,4 



EftXGUSONE 

All transformers in this range are suit¬ 
able for connecting to a 240 volts, 50 
Cycles, Single phase supply and, where 
applicable, comply with Australian 
Standard Cl26 - 1950 under approved 
Number NI58. 

FUSEMASTER RANGE:— 

All transformers housed in steel cases 
("A" and “B") fall into the above 
category. 

A TYPE 

• Fuse protection of output 

• Three core primary Flex 6'6" long 
9 Conduit or grommet knockouts 

9 Primary and Secondary Terminal Blocks 

• Carrying handle 

© Provision for wall mounting 

• Two outlets provided on I25W rating and 
over. 

B TYPE 

• Fuse protection of output 

• Three core primary Flex 6'6” long 
® Carrying Handle 

• Provision for wall mounting 


Available from recognised electrical wholesalers 

FERGUSON TRANSFORMERS PTY. LTD. 

331 HIGH STREET, CHATSWOOD, N.S.W. • P.O. BOX 301, CHATSWOOD, 2067. 

...—‘ TELEGRAMS: “FERTRAN." 


TELEPHONE 40-0261 (8 LINES) 

~r ^ *•■»•» ••• I s - r ? -v.<.: . /".Ivy-;:..- 
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leads. Using the tagboard as a template, mark 
the mounting hole positions corresponding to 
those shown in the layout drawing. Drill l/8in 
clearance. 

Drill four suitable holes in the lid, one in 
each corner, and fit four small rubber feet. 
Drill two further holes, each on the longer 
centre line and close to opposite ends. One 
should be large enough to take a VAn rubber 
grommet, through which the battery leads 
pass. The other should be a small hole, 
countersunk from the inside, to act as a drain 
hole should any moisture penetrate the unit. 

Make up the DC-DC converter transformer 
using the data given in the accompanying 

PARTS LIST iiiiiiiiiiiiiiiHiiiiiiiiiiimiimiiiiiiiiiiiiiiiiiiiiiiiinii 

1 5 in x 4in die cast box. 

I Clear automotive lamp fitting (see text). 
1 Miniature double row tagboard, 13 lugs 
each row. 

1. MFT-1000 or MFT-1210 flash tube, or 
similar. 

1 Photo flash trigger transformer. 

2 FX2240 ferrite half cups. 

1 DT2119 bobbin to suit above cups, 
or converter transformer (RCS). 

1 BR100 or similar diac. 

1 BT100A or Cl06 Y1 thyristor. 

2 BY126-600 or 1N4001 diodes. 

1 BY126-50 diode or 4 BY126-50 diodes for 
bridge (see text). 

2 A Y8139 transistors, or similar. 

RESISTORS ('Await): 

1 5.6meg. 

1 3.9 meg. 

1 1.8 meg. 

2 IK 

1 560 ohm. 

1 56 ohm. 


CAPACITORS: 

1 4.7uF 500 VW (Ducon ETW7B). 

1 2.2uF 100 VW polycarbonate. 

I 0.15uF 160 VW polyester. 

1 0.1 uF 400 VW polyester. 

1 Vain rubber grommet. 

4 small rubber feet. 

4 'Ain x No 6 self tapping screws. 

2 1/8 Whit bolts for mounting (see text). 

2 brass spacers (see text). 

5 l/8in Whit nuts. 

Washers, hookup wire, cigar plug or battery 
clips, aerosol enamel of desired color. 
Converter transformer winding wire of 
selected gauges (see text). 

Resistor wattage ratings and capacitor voltage 
ratings are minimum recommended values. 
Components with higher ratings may be used 
providing they are physically compatible. 

iiiiiiiiiiiiiiitiiimiiiiiiiiiiMiimiitiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiimiiimiiimiiiiiimiiiiiiii 


the sound approach to quality 

® KENWOOD 


AMPLIFIERS 

Six models available from 

H. B. RADIO SALES 

105 CATHERINE STREET, 
LEICHHARDT, SYDNEY. 
Telephone 56 5580 


panel, taking care to observe the winding 
connections. Tie knots in each winding start; 
a single knot for the secondary winding, two 
knots for the primary winding, and three 
knots for the feedback winding. As each 
winding is finished, lightly twist its leads 
together so that the correct pairs can be 
identified when the transformer is connected 
into circuit. 

The minor components are assembled on 



Alternative input protective circuit, en¬ 
abling the unit to be used without regard 
for battery polarity. 

the tagboard according to the circuit diagram, 
the layout diagram, and the photograph. To 
avoid risk of breaking the tube, do not mount 
it on the tagboard until you are ready to 
mount this in the box. 

The tagboard is mounted on two l/8in 
countersunk Whitworth screws, one %in long 
and one VMn long, mounted in the holes 
previously drilled in the top of the box, and 
secured with a nut and lockwasher. The 
longer screw will be used to secure the 
transformer. 


Temporarily mount the tagboard assembly 
on the two bolts with a Van brass spacer 
under each, and measure the distance from 
the component side of the board and the 
inside surface of the lamp housing glass with a 
piece of copper wire. 

The tube leads should be cropped until the 
length of the flash tube, including the leads 
and exhaust tip, equals this measured 
distance, less about l/8in. 

The flash tube leads are to be soldered 
into the eyelets of the centre terminals of the 
tagboard. Bend the leads carefully, without 
placing strain on the glass seals, so that the 
distance between them is equal to the 
distance between the eyelets. Tin the leads 
and solder them into the eyelets. Trim the 
trigger lead and solder to the appropriate 
solder lug, taking care that it is well clear of 
any metal objects. 

Place the tagboard in its permanent 
position and secure with a nut and lockwasher 
on each bolt. Place the DC-DC converter 
transformer in position and clamp it on the 
long bolt. Connect the transformer leads to 
the appropriate lugs on the tagpanel. 

Make up your required length of battery 
lead with either clips or a lighter plug on one 
end and wire this into circuit. Do not forget 
to pass the wire through the grommet hole in 
the lid! 

When connected to a 12-volt source, the 
unit should flash at about one second periods. 

If the converter does not operate, check 
the lead connections for correct phasing. If 
necessary correct by reversing the feedback 
connections ONLY to the bases. If the unit 
still fails to flash, check that the trigger helix 
lead to the flash tube is not shorted to the 
other wiring. ® 



• 4 BANDS COVERING 540 Kcs. TO 30 
Mcs. 

• TWO MECHANICAL FILTERS ENSURE 
MAXIMUM SELECTIVITY. 

• PRODUCT DETECTOR FOR S.S.B. RE¬ 
CEPTION. 

• AUTOMATIC NOISE LIMITER. 

• LARGE TUNING AND BANDSPREAD 
DIALS FOR ACCURATE TUNING. 

• CALIBRATED ELECTRICALBANDSPREAD. 

. “S" METER AND B.F.O. 

• 2 MICROVOLTS SENSITIVITY FOR 10 
dB S/N RATIO. 


{A unit of Jacoby Mitchell Holdings Ltd) 

376 EASTERN VALLEY WAY, ROSEVILLE,2069. 
Cables and Telegraphic Address: ‘WESTELEC! 
Sydney. Phone 40 1212 
Please forward free illustrated literature 

and specifications on Trio equipment. 


Name. . 
Address 
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Only Philips use it. For these reasons. 

Superior quality Hi-Fi International stereo 
systems are specifically designed to exceed the 
demanding specifications of the internationally 
recognised standard of High Fidelity Reproduction 
(DIN45500), together with Philips own high 
standard of perfection born of vigorous research 
and development in electronics. 

Philips have long led the field internationally, 
in electronic and technical developments and 
their experts intend to keep it that way. 

Philips design, develop and manufacture—and 
only fully qualified dealers handle Philips hi-fi 
systems. So, when you see the Hi-Fi International 
symbol on Philips stereo hi-fi systems, you’ll know 
why Philips earned the right to use it. 


PHILIPS 


1. RH493/496/497/499 Ranging from 15 litre speaker 
enclosures. 20w R.M.S. with 8" woofer and 1" tweeter; 
to 74 litre volume/40w R.M.S. fitted with 12" woofer, 

4 x 5" mid range, 4x1" tweeter. All 8 ohm V.C. 

2. N4500 4 track 3 head stereo tape deck. Mixing, duo- 
play, multi-play and echo facilities. Mono/stereo and 
parallel playback. Before and off-tape monitoring. Sep 
channel mike controls. Electronic tape position selector. 
71/2, 3%, 1V$ speeds. High S/N ratio. High stability 
tape transport. Fast wind/rewind. 

3. GA308 Hi-Fi turntable unit with tubular tone arm, 
precise, stylus force adjustment and hydraulic lift. 

2 speed, belt drive, slow running synchronous motor. 
Side thrust compensation. Floating suspension. 

4. RH591 High powered all silicon transistor stereo 
amplifier 2 x 20w R.M.S. cont. Frequency response 

± 0.5 db 20-20,000 Hz. S/N 90 db.T.H.D. 0.15% (2 x 
15 w). Rumble and two stage scratch filters. 2 position 
contour. All-Input selector. 

5. RH590 Solid State Stereo Amplifier. Music Power 
2 x 15w; 2 x lOw R.M.S. Freq Resp 20-20,000 Hz 

± 1.5 db. S/N 80 db. Rumble and scratch filters. 
Mono/stereo switch. Auto contour control. Separate 
volume, balance, treble, bass. All-Input selector. 

6. RH691 Super sensitive tuner. AM/FM Stereo. Switch- 
able AFC. Switchable A.M. band-width. 3 International 
shortwave bands. 


I 



AVAILABLE AT: N.S.W. -Allied Music Systems, 210 Clarence Street, SYDNEY. 
Autel Systems Pty. Ltd., 20 Pittwater Road, GLADESVILLE. Convoy Interna¬ 
tional Pty. Ltd., Cnr. Plunkett & MacLean Streets, WOOLLOOMOOLOO. Magnetic 
Sound Industries, 387 George Street, SYDNEY; 20 Macquarie Street, PARRA¬ 
MATTA. Photo Hi-Fi, 367 Pitt Street, SYDNEY. Sheldons of Bondi, 157 Curlewis 
Street, BONDI. W. Waters & Sons, Cnr. Crown & Station Streets, WOLLONGONG. 
Vista Dist. Pty. Ltd., 78 Roberts Street, WICKHAM (NEWCASTLE). Len Buckley 
Music Store, 120 Prince Street, GRAFTON. A.C.T. -J. B. Young Ltd., Giles Street, 
KINGSTON. SOUTH AUSTRALIA-Radio Rentals Ltd., 77 Rundle Street, ADEL¬ 
AIDE. Challenge Recording Co., 6 Gays Arcade, ADELAIDE. QUEENSLANP -Myer 
Queen Street Store, Queen Street, BRISBANE, and INDOOROOPILLY SHOP- 
PINGTOWN. Packard Bell Pty. Ltd., Queen Street, CITY, and 302 Wickham 
Street, FORTITUDE VALLEY. Tel Air Sales Pty. Ltd., George Street, CITY, and 

38-1392L 


INDOOROOPILLY SHOPPINGTOWN. McKinney Radio & Electrical Pty. Ltd., 501-3 
Ruthven Street, TOOWOOMBA. Mills Electrical Service & TV Centre, Gondoon 
Street, GLADSTONE. Keers Radio Service, Adelaide Street, MARYBOROUGH. 
Malvern Star Stores Pty. Ltd., East Street, ROCKHAMPTON. Woolworths ‘Big 
W,’ 344 Flinders Street, TOWNSVILLE. Chandlers Pty. Ltd., Lake Street, 
CAIRNS. WESTERN AUSTRAL IA-Albert s TV & Hi-Fi Centre Pty. Ltd., 282 Hay 
Street, EAST PERTH. A. D. Urquhart Pty. Ltd., 65 Market Street, FREMANTLE. 
Vox Adeon Nicholsons Pty. Ltd., 683 Hay Street, PERTH. Musgroves Limited, 
223 Murray Street, PERTH; 280 York Street, ALBANY; Marine Terrace, GERALD- 
TON; 193 Hannan Street, KALGOORLIE; 130 Victoria Street, BUNBURY. 
VICTORIA- Philips Industries Limited, Philips House, 252-262 Sturt Street, 
STH. MELBOURNE. TASMAN I A -Ph Hips Industries Limited,2A Pierce St.,MOONAH. 
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represents the 
Hi-Fi equipment. 



7. GA202 Professional studio quality 
turntable with unique electronic brain. 
Electronic speed tacho controlled turntable 
drive. Photo-electric OFF switch. Complete 
floating suspension. Very low wow, 


rumble. Hydraulic arm lift. Fully 
compensated side-thrust for all 
arm positions. 


38-1392R 
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amply 
offers yon 
sound 
reproduction 

indigtingnighflhlfl 

from the 
original 

EA TB 571 



No more and no less. Just an 
accurate encore performance. 

Of course TANDBERG quality means 
greater long term reliability, more 
long term performance and greater 
long term satisfaction; these attributes 
go hand in hand.with the TANDBERG 
name. 

You may choose a TANDBERG 
stereo deck or a TANDBERG self x 
contained stereo system. The Model 
3000X stereo tape deck is worthy of 
the finest stereo amplifiers and the 
most sophisticated speaker systems; 
the all new Model 4000X stereo 
sound centre incorporates twin 10 
watts R.M.S. stereo amplifiers, built-in 
wide range speakers and an input 
sensitivity of 1.5 mV. for magnetic 
cartridges as well as a host of other 
highly desirable and effective 
features. This versatile recorder can 
be the “heart” of your new stereo 
system! 

Both TANDBERG models employ 
the proven TANDBERG Crossfield 
'Head which, in lay terms, provides 


wider frequency response, a far 
better signal-to-noise specification 
and more natural sound reproduction. 

See and hear both TANDBERG 
models at all franchised Simon Gray 
dealers. Listen and compare. 
TANDBERG superiority is clearly 
evident when you hear a 
demonstration, when you install 
your own TANDBERG . . . and years 
later, after hundreds of hours of 
musical pleasure. 

Move up to TANDBERG! 


He lex — 31904. 

I Simon Gray Pty. Ltd., I 

I 28 Elizabeth Street, 

Melbourne 3000. I 

I Please send me full technical inform- i 

, ation about the TANDBERG 3000X/4000X 1 

1 (strike out model not required) and the i 

I name of my nearest Simon Gray fran- 
I chised dealer. I 

I NAME. I 

I ADDRESS. 1 

1 .POSTCODE. | 

I___I 



TANDBERG MODEL 3000X. 


TANDBERG MODEL 4000X. 


RIDGED SPECIFICATIONS: 


TANDBERG MODEL 4000X. 
Complete stereo system. 

• Three speeds — 7V 2 . 3% and 1% i.p.s. • Frequency res¬ 
ponse at TVz i.p.s. = 40-20,000 Hz. * Signal to noise —60 
dB. • Twin VU meters • Inputs for tuners, pickups, micro¬ 
phones • Wow and flutter: 0.07% • 4 sound heads • Sound 
on Sound » All solid state • Twin 10 watts R.M.S. amplifiers 


phones • Wow and flutter: 0.07% • 4 sound heads • Sound 
n Sound • All solid state • All desirable controls 


Australian National Distributors: 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner's Music House, Smith Street, Darwin. Tel. 3801 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington Street, Perth. Tel. 21 7861 


Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 * Telex: 31904 
Sydney Office: 53 Victoria Ave., Chatswood, N.S.W. Tel. 40 4522* 

Canberra Office.- 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526 
Adelaide Office: 301 South Terrace, S.A. Tel. 23 6219 
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Old receiver? Throw it on the tip! 


Should a serviceman be expected to repair vintage radio receivers? If he refuses to 
do so, should he be condemned for Ids attitude? These are the questions which 
dominate the first portion of the present article. 


The questions arise because of a letter 
which was directed to the Editor a couple of 
weeks ago. He passed it on to me for 
comment “since you’re the bloke that’s 
supposed to know all about servicing”. I wish 
I did! 

The letter runs as follows: 

Dear Sir, 

I have been buying your fine magazine for 
the past six years and most of all I have 
enjoyed the sen’iceman article best. (I sure 
would like to give him a few problems). 

One disturbing aspect I must write about 
is that I have a couple of 1938 “vintage” 
radios that need repair, but every time I have 
taken them to various radio shops in Sydney 
and Canberra , the “serviceman ” tells me they 
are not interested in repairing old models. I 
am further told, “they are not worth repairing 
and the best place for it is on the dump ” also, 
“sorry mate, you’re wasting your money.” I 
have even gone to the trouble of obtaining 
copies of the circuits. They haven ’t even had 
the decency to plug into their own power 
point to hear a “hum”etc. 

I find these people are only interested in 
selling you some new equipment for some 
fantastic price. 

I say , this type of serviceman shouldn ’t be 
in business. In fact one shop repaired my car 
radio, after paying $11.50 (I’m not worried at 
the price charged). I was told to retune it - 
by putting it on 2LF and 2GN and turn a 
small screw at the back of the set until the 
stations came in loud and clear (this 1 
wouldn’t do). 

If I could afford the time to study radio, I 
would repair them myself. 

I am not a person that writes letters of 
complaint, in fact this being my first to any 
organisation. 

In the meantime I guess my “antiques” 
will gather more dust. 

R.S. (A.C.T.) 

Now I should tread warily here, because 
R.S. is a self-confessed reader of the 
“Serviceman” columns and I wouldn’t want 
to say anything that would change him into a 
non-reader. At the same time, I must remain 
true to the facts of the situation - serviceman 
or not! 

For starters, I think it might be 
appropriate to suggest that R.S. and the 
servicemen concerned see the old receivers in 
a quite different light. 

To R.S. the particular receivers have 
probably been part of a domestic scene for 33 
years. For most of that time they have done a 


good job and he sees no special reason why 
they should not continue in their familiar role 
for years to come. 

His reference to “vintage” may 
alternatively (or equally) mean that he regards 
the sets in much the same light as another 
person might regard an old clock or an old 
telephone - a curiosity and a conversation 
piece from the past, worth restoring and 
preserving for its own sake. 

Either way, there is an emotive quality 
about R.S’s attitude. 

This won’t be shared by the average 
serviceman, who is committed to repairing 
receivers to earn money to buy bread. What is 
more, a serviceman’s attitude to old sets 
would not be based on the specific examples 
rendered by R.S. but on a composite 
impression of all the old sets he has had to 
face through the years, many of them 
“bombs”. 

Show a serviceman a 1938 receiver and he 
is likely to visualise automatically a dial 
mechanism that is worn, rough and given to 
slipping in the area where it has been most 
used. Bang goes an hour or so to strip, clean, 
lubricate and reassemble - with the strong 
chance that the effort will be abortive 
anyway! 

Almost certainly, the other controls will 
be mechanically rough and electrically 
dubious, involving still more time. 

The windings and insulation in the 
transformers and chokes would be suspect, 
particularly after a period of idleness, with 
corrosion spots ready to silence the machine 
- if it hasn’t happened already. 

The electrolytics will certainly have dried 



out and will need replacement, not only to 
cure the hum that R.S. mentions but also to 
restore normal circuit conditions to the entire 
audio end. 

More than this, the serviceman will know 
from experience that every - yes every - 
paper capacitor in the chassis will be leaky. 
Some will need to be replaced forthwith; 
others would be subject to speculation as to 
whether or not they might hang on for the 
time being. 

And resistors? They would need to be 
checked also! 

Oh, yes, the valves! As the years pass, they 
are becoming more and more expensive. 

To a serviceman, this poses the kind of 
problem that I have referred to on previous 
occasions. 

If he replaces only those components 
which are rendering the set inoperative, he 
keeps the cost down but invites repercussions 
should the set fail again shortly afterwards. 

If he starts replacing components on the 
grounds that they are suspect, the cost begins 
to climb alarmingly and, with it, the ^ 
serviceman’s implied obligations to the owner. * 
Yet even an extensive refurbishing will not 
reveal and eliminate the more subtle possible 
causes of breakdown as, for example, 
corrosion inside transformer, choke or coil 
windings. 

To an enthusiast, working in his own time, 
at his own .speed, the restoration of an old 
receiver could be a labour of love. Over a 
period of weeks, if need be, he could attend 
to the mechanical restoration, get the set into 
preliminary working order and subsequently 
and progressively replace components which 
proved unequal to the receiver’s new lease of 
life. 

In terms of components, the cost may not 
be all that high but the bill for time spent 
might be enormous, if worked out on a 
dollars-per-hour basis. 

Why didn’t the servicemen “even have the 
decency to plug into their own power point 
to hear a hum”? Why were they unimpressed 
by the fact that R.S. had gone to the trouble 
to get copies of the circuit? 

Probably because they didn’t want to get 
involved in the kind of situation that I have 
just described. Say what you like, to accept a 
receiver and plug it in is a positive step 
towards such involvement. I know that only 
too well. 

There is, of course, the other possibility 
that some of the servicemen R.S. approached 
were quite unfamiliar with 1938 vintage 
receivers — despite the fact that they spend 
their days repairing TV sets. 

If this sounds odd, it is only necessary to 
point out that some of the servicing 
textbooks coming out of the United States 
contain chapters explaining the rudiments of 
AM receivers, for the guidance of servicemen 
who have spent their entire careers servicing 
TV sets, mono and colour! It seems 
upside-down to me but facts are facts. 

So, while the servicemen R.S. talked to 
may have seemed disinterested to a 
maddening degree, they were probably being 
no more than honest in offering the advice: 
“Sorry mate, you’re wasting your money!” 
Maybe I would have said the same thing. 

Here I might add a personal note. 

A couple of years back, a relative left Mrs 
Serviceman an old wall clock, made in 
Germany around the turn of the century. It 
looked totally wrong in our domestic setting, 
so we gave it to a friend who had furnished 
his home in period style. 

He took the old clock completely to 
pieces, polished each tiny piece of brass and 
re-worked anything that was worn. The case 
was treated likewise — stripped, rubbed down, 
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3 ways less distortion. 
As well as 250 times 
longer record life! 

Decca Deram, the ceramic cartridge which tests 
have shown to cause less damage to microgrooves 
after 250 playings than most others do after only one. 

Now the Deram goes better still, with an 
elliptical diamond stylus that virtually eliminates the 
3 main causes of distortion. 

Which means you now get even more pleasure 
from your records, as well as ensuring that your 
records give you pleasure far longer. 

The new Deram's a lot of cartridge for the 
money, as you’ll see from the specifications: Low tip 
mass 10.6 mgm.) High compliance (9 x 10' 6 cm/dyne). 

Low fracking weight (2.5 gms.) Wide frequency 
response (18Hz to 18KHz.) Relatively high output 
(200 mV per 5 cm/sec). 

The Derams are supplied with standard mounting bracket. 


Elliptical 



Decca Deram 

now with elliptical 
diamond stylus 

Sole Australian Agent: British Merchandising Pty Ltd 

Shaw House, 49/51 York St., Sydney, N.S.W. Phone: 29-1571 (3 lines) 

See our exhibit at the Aust. Hi-Fi Audio Show, Sydney, August 19-22. 


re-glued, re-stained, re-polished. 

After endless hours of painstaking work, 
the old clock is now a real conversation piece, 
and highly appropriate in its new setting. But 
what would it have cost me (or my friend) if 
we had simply handed it over to a local 
watchmaker and asked him to restore it? 

R.S. is also hostile about a car radio which 
required a further adjustment after being 
repaired. 

Presumably the serviceman repaired the 
receiver on the bench for a charge of $11.50. 
There is nothing to indicate whether the 
charge was or was not appropriate and, in any 
case, R.S. is not contesting it. 

What he is upset about is that the 
serviceman suggested he make a further 
adjustment when the receiver was ultimately 
re-installed in the car. 

Almost certainly the adjustment would 
have been to the aerial trimmer, to peak it up 
in situ, with the receiver’s own aerial and 
aerial cable connected. This is something that 
would have to be done in the vehicle anyway 
and it would have to be done on a station 
towards the high frequency end of the band. 
2LF or 2GN would be appropriate in the 
residential district indicated. 

So the serviceman was only giving sound 
advice in an apparent effort to help his 
customer get the best out of the set. Perhaps 
he didn’t fully explain why a further 
adjustment was desirable but, technically, it 
was entirely justified. 

And that about wraps it up. I seem to have 
sided with the serviceman all the way through 
but I think I have been objective. Here’s 
hoping that R.S. is willing still to be counted 
among my readers! 

If he is, I might even suggest that he keep 
the sets for another 10 or 20 years and then 
offer them for sale. 

Back around 1938, when these sets were 
new, I might easily have advised owners to 
discard old battery/eliminator sets from the 
1925-28 era. Most owners did just that, in 
fact, and now those old sets are being sought 
as vintage pieces - along with old clocks and 
telephones. 

Reverting to more routine bench 
problems, one of the strangest faults I have 
seen for a long time turned up on the bench 
the other day. The set was a moderate size, 
dual-wave Japanese portable, and the owner 
complained that signals were weak and 
distorted on the broadcast band. I noted the 
implication that the set was all right on the 
short-wave band, but elected not to comment. 
The average customer is hard enough to pin 
down about a set’s behaviour on the 
broadcast band, without introducing the 
uncertainties of short-wave reception into the 
discussion. 

As it turned out, a check on the bench 
seemed to confirm his description. Certainly 
the performance on the broadcast band was 
poor in the extreme. Signals were so weak 
that it was necessary to get quite close to the 
speaker to even confirm that a signal was 
being received. On top of that what could be 
heard was badly distorted and accompanied 
by nasty heterodyne whistles. As can be 
appreciated, I made little attempt to identify 
any particular station in these circumstances; 
a point of some interest as it ultimately 
transpired. 

On the other hand, the set seemed quite 
lively on the short-wave band. Nevertheless, I 
decided not to take this for granted. It would 
be safer to check sensitivity at appropriate 
points in the circuit. Then, if the IF 
sensitivity appeared normal, I could 
investigate the broadcast band front-end 
components. 

I started with the audio section. How does 
the average serviceman test the audio section 
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of a receiver? Well, in the old valve days we 
simply placed a finger on a convenient grid 
cap and evaluated the loudness and general 
“fruitiness” of the blurt from the speaker. 

Rough and ready? Maybe it was. But if 
you are a newcomer to the servicing game, 
don’t turn your nose up at it. As any 
old-timer will confirm, it may have been 
crude, but it was very effective. 

Later, when valve grids moved to one of 
the base pins, most of us turned cissy and 
refused to poke our fingers down among the 
plate and screen voltages in order to get at the 
grid pin. Instead, we poked the blade of a 
screwdriver into the area on the basis that, 
being smaller, it was less likely to make 
contact with the wrong wire. (Even so, one 
occasionally received a “bite” when working 
in a confined space.) 

With the advent of transistors, many 
fellows became a bit cagey about using this 
technique. The main reason, I suspect, is that 
we were solemnly warned not to go probing 
indiscriminately into the wiring of solid-state 
equipment as we had been accustomed to do 
with valve gear. Solid-state devices, we were 
told, did not take kindly to short term 
overloads. 

Which is quite correct; and just as true 
today as it was then. But all this means is that 
any probing, whether to measure voltages or 
inject test signals, has to be done carefully. It 
doesn’t mean we have to abandon well 
established techniques. 

So, using the blade of a screwdriver as an 
extension of my finger, I made a couple of 
quick checks. Touching the base of the 
output transistors produced a modest hum 
level which I judged as about normal for this 
part of the system. 

Moving on to the driver stage I prodded its 
base likewise. A louder, healthier blurt from 
this point suggested that this section was also 
doing its job. Finally, a prod at the input of 
the first audio stage, via the volume control, 
produced an even louder and “fruitier” 
response. The whole operation took me less 
time than it did to write about it, yet I had 
satisfied myself that there was little wrong 
with the audio section. 

Next I considered the IF section. Even 
here it is sometimes possible to assess 
behaviour, at least in a limited way, with 
nothing more than a spot of finger probing. 
The effect is to increase slightly the natural 
noise level of the system, and give some 
indication that a stage is working. However, 
its usefulness is limited and I prefer to use a 
signal from a generator when it is available. 

Which was what I did now, and quickly 
established that the IF system appeared to 
have quite good gain. This being so, it looked 
as though the original suggestion, that the 
trouble was confined to the broadcast band 
front end, was most probably correct. 

The front end was a relatively simple 
affair. There was no RF stage, just a single 
transistor in a self-oscillating mixer 
configuration. The oscillator coil was 
connected in series with the IF primary 
winding, with a tap on the oscillator coil 
feeding back to the emitter. Across the 
oscillator coil was one section of the tuning 
gang, in series with a padder capacitor. 

The first thing I did was run the voltmeter 
over the circuit. There were voltages in all the 
right places and, as far as I could tell, they 
were about right for such a staged I could not 
be more precise than this because, although I 
was fortunate in having a circuit available, the 
makers had seen fit not to include such 
voltages on it. So I simply had to assume that 
the voltages were close enough, and look 
elsewhere. 

Studying the circuit I considered the likely 
possibilities. A common fault with portable 


sets is a broken ferrite rod aerial, and another 
is shorted turns or an open circuit in the aerial 
coil. 

It is easy to confirm that a ferrite rod is 
intact, but the condition of the coil may not 
be so obvious. I have found that one of the 
quickest and most positive way of checking 
these is simply to replace them with a known 
good unit. For this purpose I keep handy two 
or three typical rod and coil combinations 
which can be quickly substituted for a suspect 
one. It is a trick worth keeping in mind. 

Not that it helped much this time. The 
replacement unit did nothing for the set’s 
performance. Another possibility was an 
isolating capacitor from the aerial coil tap to 
the base of the transistor. If this was open or 
leaky it could deprive the system of signal or 
foul up the bias on the transistor base. So I 
tried a new one. No improvement. 

Which just about exhausted the aerial side 
of things and automatically directed attention 
to the oscillator. Was it oscillating? It seemed 
that it almost certainly must be, otherwise I 
would not have been able to receive any 
broadcast stations at all. Yet it seemed that 
there was something obviously wrong here. 

Checking the behaviour of transistor 
oscillators in situations like this isn’t quite as 
easy as it was in the old valve days. Then it 
was possible to make a few simple 
measurements, such as grid voltage or grid 
current, and obtain a positive indication. The 
configurations of transistor oscillators do not 
always permit this, and I find that I am 
turning increasingly to the CRO for tests of 
this kind. 

Granted, one needs a CRO capable of 
working up to a couple of MHz, but this is 
not nearly the problem today that once it 


was. Imported units with this order of 
performance are available for quite reasonable 
prices. Considering their value in other 
spheres, such an outlay is not hard to justify. 

In this case the technique paid off 
particularly well. A CRO prod on the emitter 
indicated that the stage was oscillating - as I 
expected - but that it was also squegging - 
which I had not expected. More importantly, 
it confirmed that there was something wrong 
with the oscillator stage, and that further 
investigation of it was warranted. 

There were not many components 
involved in the oscillator stage;. There was the 
oscillator coil, the appropriate section of the 
gang, the padder, a resistor associated with 
the coil tap (presumably to control oscillator 
activity), a coupling capacitor to the emitter, 
and the wave change switch. As far as I could 
see, it just had to be one of these. 

It was, as it turned out, but the discovery 
of it was something of an anti-climax after all 
my careful detective work. Being 
momentarily undecided as to what to tackle 
next, I simply went over the board, checking 
each oscillator component visually. And, 
suddenly, there it was. The padder capacitor, 
a small polystryene type, was sitting on top of 
the board and partly immersed in what 
appeared to be some wax-like goo. Since I 
don’t imagine that it was intended to be that 
way, I can only assume that it had come from 
some other component; probably some 
lubricant from the nearby slider type wave 
change switch. 

This had the effect of cementing the 
capacitor to the board, as well as almost 
completely obscuring one end. But from the 
goo at this end I spied what looked like the 
(Continued on Page 150) 
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FOR JUST 20 CENTS WE 
WILL SEND YOU SAMPLE 
SWATCH OF AUSTRALIA'S 
LARGEST RANGE, WITH 
PRICES 

(MANUFACTURERS AND 
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Like being proud of their Kangaroo, Sato’s large variety of electrical 
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HOME STUDY COURSE IN ELECTRONICS —4 


Capacitors 


Capacitance and 

Capacitance and capacitors — charging current, and storage of energy — the 
definition of the Farad, unit of capacitance - mica capacitors - tubular capacitors, 
paper and plastic types - ceramic capacitors — temperature coefficient of 
capacitance — electrolytic capacitors — variable capacitors and “trimmers”. 


To understand just what capacitance is, it 
is necessary to recall certain earlier discussion 
of conductors and insulators. It was pointed 
out that an atom consists of a positive 
nucleus, around which revolve one or more 
planetary electrons. The outer planetary 
electrons are not always intimately bound to 
the nucleus and, in so-called conductors, an 
externally applied EMF can cause a definite 
drift of electrons from one atom to the next 
along the length of the material. 

The electron movement is always toward 
the positive pole of the applied EMF, in 
accordance with the general law that unlike 
charges attract, like charges repel. In a 
vacuum, where there are no atoms present, 
this migration of electrons obviously cannot 
occur, while in materials known as insulators 
it is difficult to initiate because the electrons 
are strongly bound to their parent atoms. 
However, the application of an EMF to a 
vacuum or an insulator does produce an 
interesting effect. 

Consider figure 1, where two plates of a 
metal conductor are placed near and parallel 
to one another and connected to the opposite 
terminals of a battery. Because of the 
chemical reaction within it, the battery tends 
to remove electrons from atoms of plate A 
and add electrons to plate B, making plate A 
positively charged with respect to B. A 
current thus tends to flow, despite the gap in 
the circuit. 

As a consequence of this current, however, 
a state of tension is produced in the gap 
between the plates which tends to resist the 
electron flow. This state of tension is called 
an electric field, and it eventually sets up a 
voltage across the gap which opposes the EMF 
of the battery and causes the current to cease. 
In other words, even though the gap between 
the plates does not conduct a current, it 
permits a current to flow for a brief period in 
the rest of the circuit. 

This effect is known as capacitance, and 
circuit components designed to exploit the 
effect are known as capacitors. An older term 
for such devices is “condenser". 

The initial current which flows in the 
connection wires when an EMF is connected 
to a capacitor has a strength or magnitude 
which depends upon the capacitance of the 
capacitor. In turn the capacitance depends 
upon the dimensions of the plates, the spacing 
between them, and any insulating material or 
dielectric which may be introduced between 
them. But more of this later on. 

Practical capacitors have plates made from 
metal sheet, foil or coating, while between 
them may be a vacuum or a dielectric material 
such as air, waxed paper, mica, plastic, 
ceramic or a metallic oxide. 

When a capacitor is connected to an EMF, 
as we have seen, a current flows for a brief 
interval of time and an electric field is set up 
in the space between the plates or electrodes. 


If the capacitor is now disconnected from the 
battery the electric field remains. Referring to 
figure 1 again, plate A remains positively 
charged with respect to plate B, having less 
electrons than normal, while B has more than 
normal. As far as the gap is concerned, 
nothing has altered with the removal of the 
battery, so that the gap maintains a voltage 
difference equal to the battery voltage. 

A capacitor in this condition is said to be 
charged. There is a voltage across it and an 
electric field between the electrodes. 

However, if the two charged capacitor 
plates are joined by a conductive path by 
touching their wires together, the excess 
electrons on plate B will move along the 
conductor to plate A and correct the state of 



Figure 1: An elementary capacitor, 
shown connected to a battery. The 
battery sets up an electron unbalance 
between the plates, and an electric field 
in the gap. 

FOILS PROTRUDE AT 
OPPOSITE ENDS FOR 



Figure 2: In practical capacitors of the 
“tubular ” variety , the plates are formed 
from two long strips of metal foil , 
rolled up between paper or plastic. 

unbalance. The electric field across the gap 
will collapse and the voltage will disappear. 
The capacitor is then said to have been 
discharged by this second flow of current. 

. From this it may be seen that a capacitor 
has the ability to store electrical energy, as it 
will retain a voltage across its terminals and 
can supply a current if connected to a 
conducting circuit. 

If a capacitor is connected across a source 
of fixed voltage, the current flows for only a 


brief interval of time and then ceases. 
However, if the applied voltage is 
continuously varied at a given rate over a 
definite interval of time, the current through 
the circuit is found to vary in sympathy with 
it. 

On this statement is based the means 
adopted to define the capacitance of any 
given capacitor: 

When a change of one volt per second in 
the EMF across a capacitor produces a current 
of one ampere, it is said to have a capacitance 
of one farad. 

Just as resistance is measured in ohms, and 
inductance is measured in henries, so is 
capacitance measured in farads. 

In actual practice the farad is too large a 
unit for ordinary radio and electrical work, 
and the unit most, commonly used is the 
microfarad, which is one-millionth of a farad. 
Typical capacitors employed in radio receivers 
range from something like 2000 microfarads 
down to .00005 microfarads, although still 
larger and smaller units are not uncommon. 

To simplify expression, various 
abbreviations for the word microfarad are 
commonly employed. One is the purely 
Anglicised abbreviation “mfd”. Another 
follows technical practice in using the Greek 
letter mu(jLt) to mean one-millionth, this being 
coupled to a capital F for Farad, giving the 
term pF. Typesetting difficulties may cause 
the English letter u to substitute for the 
Greek ju, giving the symbol “uF”. 

To save unwieldy decimals, small 
capacitance values are usually written in 
millionths of a microfarad, or picofarads. 
Thus .OOOluF becomes 100 picofarads, and 
so on. The usual abbreviation for picofarad is 
“pF”. An earlier term meaning the same as 
picofarad was “micromicrofarad", 
abbreviated “uuF" or “mmF”. 

The capacitance of a capacitor depends on 
several factors, as we suggested before. First is 
the total area by which the plates or elements 
actually overlap; capacitance increases 
directly with area. Secondly, capacitance 
varies inversely as the distance between the 
plates; the smaller the separation the greater is 
the capacitance. 

The material occupying the space between 
the plates also has a marked effect on 
capacitance. A vacuum is the reference 
standard, but the insertion of air, mica, 
plastic, ceramic, glass, or waxed paper 
increases the capacitance substantially. 

The ability of an insulator to multiply the 
capacitive effect between capacitor plates of 
given area and spacing is expressed by its 
dielectric constant. Thus, if the space between 
two electrodes is occupied by an insulator 
having a dielectric constant of 5, the 
capacitance between the electrodes is five 
times as great as if the intervening space was 
occupied only by a vacuum. 

We have assumed, thus tar, that only two 
plates are involved in a capacitor. However in 
some capacitors a number of plates are used. 
Generally the plates are interleaved, with 
alternate plates connected together. The total 
capacitance then becomes the sum of each of 
the individual capacitors formed by adjacent 
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surfaces of the plates. 

In producing a component with any given 
figure of capacitance, it is necessary to 
consider the amount of space which the 
complete unit will occupy, the mechanical 
rigidity of the structure and also the voltage 
which can be impressed across it without 
danger of breakdown. 

If the spacing between the plates is too 
small, or the dielectric material unsuitable, 
the stress set up when an EMF is applied may 
be so great as to disrupt altogether the 
structure of the dielectric. This would allow a 
flow of current and consequent charring, 
rendering the capacitor unserviceable. 

In the past, capacitors rated up to about 
.001 uF (1000pF) were usually of the 
so-called mica type. Small strips of thin metal 
were sandwiched between pieces of mica 
insulation, alternate metal strips being joined 
together at the ends. The whole assembly was 
held together with a metal clamp, or sealed 
with wax into a ceramic case. Many 
manufacturers moulded the completed 
assembly into a bakelite case. Connection to 
the two sets of plates was provided by 
terminals or short copper wire leads 
commonly called “pigtails”. 

Different values of capacitance were 
obtained by varying the size and number of 
the plates, and the thickness of the insulation 
between them. 

Mica capacitors are still used nowadays, to 
a limited extent, but plastic and ceramic 
dielectric units are often preferred in many of 
the applications where the mica type were 
formerly used. We will discuss the plastic and 
ceramic capacitors a little later on. 

Ordinary mica capacitors are comparable 
in size to a postage stamp and up to Vain 
thick. They will operate safely with applied 
voltages up to about 500, and their 
capacitance value is usually stamped directly 
on the case. Some brands, however, employ a 
colour code to distinguish one capacitance 
from another. 

For capacitance values above about .OluF, 
the bulk of a mica assembly begins to 
multiply unduly and a more convenient and 
economical form of capacitor is usually 
employed; this is the paper or plastic 
“tubular” type. 

Two thin metal ribbons (usually 
aluminium) are rolled tightly together with a 
special impregnated paper or plastic film 
separating them. The two strips of foil serve 
the same purpose as the metal plates 
previously assumed, while the impregnated 
paper or plastic film is the dielectric. The 
capacitor is usually wound with the respective 
foils overlapping the paper at each end. The 
overlapping portion of the foil is pushed into 
a compact mass and maintained in contact 
with a pigtail for connection to the external 
circuit. 

Squeezing together the ends of each foil 
ensures a short path between each pigtail and 
all portions of its metal foil. If connection 
were made only to one end, each foil would 
resemble a flat coil and exhibit an undesired 
inductance, as well as the required capacitive 
effect. 

The ultimate capacitance depends on the 
length of the foils, the distance by which they 
overlap and the characteristics of the paper or 
plastic dielectric. 

Tubular capacitors are generally sealed 
with a special wax or plastic material into 
round bakelite tubes, or coated directly with 
plastic. In size they may be up to two inches 
or so long and one inch in diameter. 

They are stamped or printed with their 
nominal capacitance value and also the 
maximum DC voltage which they will 
withstand across their terminals. Most 
ordinary tubular capacitors are rated to 



operate with a maximum voltage of about 
400 DC but ratings as low as 30 or as high as 
2,000 volts are not uncommon. They are 
made up in a variety of values between lOOpF 
and 5uF, the particular value usually being 
marked on the case. 

In recent years, a particular type of 
tubular capacitor known as the “metallised 
film” type has been introduced. In these, the 
metal foil electrodes are not separate from the 
dielectric strips, but are deposited as a thin 
metallic film on one surface of each. When 
the strips are rolled together as before, the 
films again act as the electrodes, being 
separated by the layers of dielectric. The main 
advantage of the process is that it allows a 
significant reduction in capacitor size for a 
given capacitance value and voltage rating. 

It is possible to make metallised film 
capacitors with capacitance values up to 
5.6uF at a voltage rating of 200V whose size 
is sufficiently compact to allow the normal 
“pigtail” construction, whereas formerly a 
component of this value was so large that 
most were sealed into rectangular metal cans 
designed to bolt to the equipment chassis. 
Large paper and plastic dielectric capacitors 
intended for use at high voltages still, use this 
construction. In some cases, a number of 
capacitors are mounted in a common case. 

Plastic dielectric capacitors are of similar 
construction to paper types but, as the name 
suggests, they employ a thin plastic film as 
the dielectric material. They are often given 
names like “polyester”, “polystyrene”. 



“polycarbonate” or “mylar”, to signify the 
particular type of plastic film actually used. 

Plastic dielectric' capacitors are made in 
approximately the same values as paper types. 
However, they tend to be somewhat more 
stable and reliable than paper types, owing to 
the chemical characteristics and 
moisture-resistance of the plastic dielectric. 
For a given value of capacitance and a given 
voltage rating, plastic capacitors also tend to 
be somewhat smaller than equivalent paper 
capacitors, particularly if the metallised film 
technique is used. 

Ceramic dielectric capacitors are different 
again in construction from paper and plastic 
or mica capacitors. This is due to two factors. 
One is that fired ceramic material of the type 
used by these capacitors as the dielectric is 
rather brittle, and cannot be stressed, or made 
in the form of a thin film to be rolled up with 
the metal foil electrodes. 

The other factor is that the ceramic 
material can be made with an extremely high 
dielectric constant, which means that, in any 
case, it is not necessary to adopt the 
multi-plate or rolled-electrode type of 
construction, in order to produce high values 
of capacitance. A flat ceramic disc with silver 
electrodes fired on to each side, or a hollow 
tube with a deposited silver surface inside and 
out is usually sufficient. 

By using the same basic construction and 
varying both the size and the dielectric 
constant of the ceramic, capacitors ranging 
from lpF up to luF may be produced, in 


Figure 13: Various types of practical capacitors. At upper left are two of the older 
mica type; at upper right, an array of the tubular type having a paper dielectric; 
lower left, four samples of the polystyrene dielectric tubular type; and lower right, 
examples of the modern tubular type using a metallised film of polyester or 
"mylar” plastic. All types are shown a little smaller than actual size . 
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Figure 4 (left): The construction of typical ceramic 
capacitors. Each consists basically of a two-plate capacitor 
formed by silver electrodes separated by ceramic material , 
either in flat disc or cylindrical form. Above is a selection of 
disc-type ceramics. 


voltage ratings of from 1 to 20,000 volts. The 
smallest ceramic capacitors are about 3/16in 
in diameter and l/32in thick, whilethe largest 
may be more than an inch in diameter and 
Vim thick. 

The high-capitance types use a ceramic 
material which has a very high dielectric 
constant (around 6000). Two different types 
of high-capacity ceramic capacitors are 
commonly available, being known as “HI-K” 
and “ultra-cap” units. The latter are a 
comparatively recent development and are 
mainly suitable for circuit applications where 
the voltages are below 25 volts. They offer a 
high capacitance in a very compact form. 

Due to the effects of heat upon both the 
physical dimensions and the characteristics of 
the dielectric material, most capacitors 
exhibit a capacitance change with changes in 
temperature. The amount of capacitance 
change which occurs for a change in 
temperature of one degree C expressed as a 
fraction of the nominal value of the capacitor 
is called the temperature coefficient of 
capacitance. 

The temperature coefficient of mica, 
paper and plastic capacitors cannot be 
manipulated to any great extent and is usually 
kept as small as possible during manufacture. 
With ceramic capacitors, at least in the smaller 
values, it is possible to produce almost any 
desired value of temperature coefficient - 
over a fairly wide range of both positive 
(capacitance increases with temperature) and 
negative (capacitance decreases with 
temperature) values. 


This makes ceramic capacitors extremely 
useful in many types of circuit where 
temperature variations in other components 
would otherwise cause the circuit to change 
its function with temperature. By using a 
ceramic capacitor which has the opposite kind 
of temperature coefficient, it is possible to 
arrange for a degree of cancellation so that 
the circuit as a whole is less affected by 
temperature variations. 

Besides being classified in terms of 
capacitance and voltage rating, therefore, 
ceramic capacitors are also classified in terms 
of the value and polarity (positive or negative) 
of their temperature coefficient. Types having 
a positive temperature coefficient are 
commonly given a code number having as a 
prefix the letter “P”, while the letter “N” is 
used to signify a negative coefficient. For 
example, “N750” signifies a negative 
temperature coefficient of 750 parts per 
million per degree C, or .075%. If the 
construction and ceramic material have been 
arranged to give a zero temperature 
coefficient (no variation with temperature) 
the capacitor is usually marked “NPO”. 

The ceramic used for very high value 
capacitors - “HI-K” types - is less suitable 
for this form of manipulation and normally 
has quite a high temperature coefficient. This 
fact, coupled with a natural tendency for 
individual units to vary considerably from the 
nominal value, usually upwards, means that 
these are unsuitable for use in any circuit 
where the value of capacitance is critical. 
However, in circuits which are not critical, 


they are often very useful. 

Modem circuit practice often calls for 
capacitors having very high values - up to 
4000 microfarads or more - and capable of 
operating with applied voltages to 60 or 70 
volts DC. 

To produce rolled-paper, plastic-film, or 
ceramic capacitors to this specification would 
be a costly job, besides which the finished 
article would be very bulky indeed. This 
difficulty was overcome by the development 
of the so-called electrolytic capacitor, which 
makes use of the fact that aluminium and 
some other metals form extremely thin layers 
of an insulating oxide, when immersed in 
certain electrolytes. 

An electrolytic capacitor, in its simplest 
form, consists of two shaped aluminium 
plates immersed in a liquid electrolyte, itself a 
conductor of electricity. During the process 
of manufacture, the capacitor is connected to 
a source of direct current and formed. In 
other words, the aforementioned layer of 
oxide is caused to form on one aluminium 
electrode by electro-chemical action. 

Once the forming process is complete, the 
capacitor ceases to pass appreciable current, 
since the oxide coating forms an insulating 
layer between the aluminium electrode and 
the electrolyte in which it is immersed. The 
aluminium is, therefore, one electrode, the 
oxide coating is the dielectric, and the 
electrolyte and the other aluminium plate 
together form the second electrode. The 
thickness of the coating and the voltage which 
the capacitor will withstand is determined by 


Figure 5: Electrolytic capacitors . Those shown below are of 
the smaller type intended for low-voltage operation , while 
the larger type at right are designed for high-voltage circuits. 
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Figure 6: Variable capacitors , large and small. Those at left are smaller units designed for individual use , while those at right are 
higher-value multiple units , also known as “tuning gangs” or “gang capacitors 


the method of manufacture. 

Since the dielectric is produced and 
maintained by electro-chemical action, it is 
necessary to use an electrolytic capacitor with 
the electrolyte and unformed plate connected 
to the negative side of the voltage source, and 
the formed electrode to the positive side. 
Ordinary types must not be used in reverse 
polarity, or connected to a purely AC circuit. 

The oxide coating is actually a less 
efficient insulator than, say, ceramic or paper, 
so that a certain small leakage current usually 
has to be tolerated. The coating and the 
electrolyte are also likely to deteriorate after 
a few years’ service, necessitating 
replacement. But for all their disadvantages, 
electrolytic capacitors are widely used, 
because they make possible large capacitance 
values with economy in both space and cost. 

In old-style can-type electrolytic 
capacitors, the electrolyte was contained as a 
liquid within a sealed metal can — usually 
aluminium; this can provided electrical 
connection to the electrolyte. The positive 
aluminium electrode was supported centrally 
within it, being roughened, fluted, crimped or 
otherwise treated to present the maximum 
possible surface area to the electrolyte. 

Can-type electrolytics have now given 
place almost completely to tubular types, 
employing an aluminium foil rolled with an 
absorbent material soaked in electrolyte. 
These “dry” electrolytic capacitors often 
resemble the larger paper tubular types, 
although others are assembled within small 
cans for mounting on the chassis. Electrolytic 
capacitors are distinguished usually by the 
description on the container, by the 
comparatively high capacitance rating and by 
the “plus” and “minus” markings at either 
end. 

An almost universal feature in the tuning 
portion of radio receivers and in other pieces 
of electronic equipment is one or more 
variable capacitors (or variable condensers) 
whose capacitance value is capable of easy 
adjustment. The most common type employs 
a number of fixed and a number of moving 
vanes which mesh with one another to a 
greater or lesser extent. 

The fixed vanes, which are rigidly 
mounted on a supporting framework, are 
referred to as the stator plates. The moving 
vanes, locked on a revolving shaft, are known 
as the rotors. 

A variable capacitor must be well 
constructed mechanically, so that the two sets 
of plates will not foul one another at any 
position. 


The plates of variable capacitors are 
shaped in various ways to obtain a specific 
relationship between capacitance and the 
number of degrees through which the control 
shaft is rotated. One purpose of this is to 
spread the stations more evenly across the 
tuning dial of a completed radio receiver. 

Variable capacitors may be made singly, 
but two, three or four units are often 
mounted within the one framework and on 
the one shaft, so that they operate together. 
Multiple units coupled together in this way 
are commonly called “gang capacitors” or 
“tuning gangs”. 

Ganged capacitors commonly used in the 
tuning circuits of radio receivers generally 
have a maximum capacitance of about 
.0004uF (400pF) but only about .00002uF 
(20pF) in the fully-open or minimum 
position. This capacitance is achieved with 



Figure 1: Typical trimmers. At left is a 
mica compression type , at right a 
ceramic tube type. 



Figure 8: Schematic capacitor symbols. 
From left to right , a fixed type , an 
electrolytic , a variable , and a trimmer. 


anything from 17 to 23 plates in all, the 
ultimate capacitance depending on the 
number of plates, the aiea enmeshed, the 
spacing between them, and whether or not 
they use a dielectric other than air. Some of 
the smaller units have thin sheets of plastic 
between the plates, to give a higher 
capacitance. 

Smaller variable capacitors of the same 
general pattern are used for special purposes. 
Some employ a smaller number of 
conventional-sized plates; others use a large 
number of small plates, comparable in size to 
half a 20-cent piece. 

Some circuit applications call for 
capacitors which are capable of only 
occasional adjustment within certain 
relatively narrow limits. Variously described 
as semi-variable or semi-fixed capacitors, the 
most common are the mica compression type, 
the air-concentric type, and the ceramic type. 

The mica compression types incorporate 
two or more metal leaves, insulated with mica 
and normally held apart by spring tension. 
Adjustment of a screw forces the leaves closer 
together, increasing the capacitance. These 
trimmer or padder capacitors are comparable 
in size to a postage stamp, and about one 
quarter-inch thick. They are widely used to 
effect adjustments made necessary by the use 
of ganged tuning capacitors. 

For critical purposes, mica compression 
capacitors are not above reproach, which is 
why the various other types of trimmer 
capacitor have been devised. 

The air-concentric type uses air as the 
dielectric, as the name would imply, and has 
two sets of concentric metal tubes - one set 
of which may be moved along a threaded 
shaft so that its tubes enmesh with, but do 
not touch, the other set. 

Ceramic trimmers are made in a number of 
different forms, but the most popular consists 
of a hollow, internally threaded ceramic tube 
which has a metallic electrode fired on to the 
outside and a screw which is threaded into the 
tube. Adjusting the length of screw inside the 
tube varies the capacitance between it and the 
outer electrode. 

Another type of trimmer which has 
recently appeared on the scene is a 
plastic-film dielectric type, whose 
construction is basically a miniaturised 
version of a normal variable capacitor. Small 
semicircular plates are used for both the 
stator and rotor, with thin discs of plastic film 
between them. The rotor shaft is slotted to 
permit adjustment using a screwdriver. 
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It is easy to handle, it makes music for hours and 
can easily be replaced by a new one at any time. 

It can be taken anywhere, it can become the life 
and soul of the party, but it can also give equal 
pleasure at home. It provides stimulus for 
dancing, it is always ready to retain new 
impressions and is real easy going. It is a means 
of giving pleasure to oneself and others. It weighs 
only 1.6 ounces “in the nude,” which means 
without its protective plastic package. Fully 
clothed the “C.C.” weighs approximately 3.4 
ounces. However, we hasten to mention that 
*‘C.C. : ' is not an easy going girl. “C.C." is our 
BASF Compact Cassette. 


The playing times: 

C 60 = 2 x 30 mins. = 60 mins. 

C 90 = 2 x 45 mins. = 90 mins. 

C120 = 2 x 60 mins. = 120 mins. 


BASF Compact 
Cassettes available 
everywhere in your 
choice of either 
“Trans” or “Plastic 
Pack.” 


BASF 


Australian Distributors: Maurice Chapman & Company Pty. Ltd., 276 Castlereagh St., Sydney. Phone: 61 9881 
146 Burwood Rd., Hawthorn. Vic. Phone: 81 0574 
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CIRCUIT & DESIGN IDEAS 

Interesting circuit ideas and design notes selected by the Editor from technical literature, reader contributions 
and staff jottings. As they have not necessarily been tested in our laboratory, responsibility cannot be 
accepted. Contributions to this section are always welcome. 


Expanding the “Reader Built It” Concept 

For almost 26 years now - since November 1945 — the section headed “A Reader Built It” has been a regular feature of 
the magazine. And it has been a remarkably popular feature, especially among our younger readers. So popular that we 
are now taking the opportunity to expand the original concept to incorporate not only contributions by readers, but 
also interesting ideas from our own staff and from other journals and literature. We hope that in this expanded form the 
feature will be found even more interesting than before. In line with the expanded format, we have replaced the familiar 
heading with the new one shown above. Although it may seem a little more formal, the invitation is still the same: If you 
have an interesting circuit idea, send it in. If we publish it, you will receive an appropriate fee. 

THE EDITOR 


Simple Crystal Checker using a FET 


This little crystal checker was designed to 
slip into the pocket so that it can be used to 
check almost any type of crystal before it is 
bought. It has worked with crystals from 
lOOKHz to over 10MHz without any trouble. 

The circuit is very simple but a little 
different from those usually found in this 
particular application insofar as the operation 
is “fail-safe”. That is, the indicator lamp is on 
when the crystal is not oscillating thus 
providing a check on the working of the lamp. 
If the lamp came on only when the crystal 
was oscillating failure of the lamp to light 
could be due to either a faulty crystal or dud 
lamp. 

The oscillator circuit itself uses an 
MPF102 junction FET and just four other 
components plus three crystal holders. The 
lamp control circuit has a BC109 silicon 
transistor which acts as a switch for the lamp 
circuit. 

In the non-oscillating state the MPF102 
draws about 10mA current through resistor 
R2, which switches the BC109 “on” the lamp 
circuit being completed through the current 
limiting resistor R3 to the 9V supply. In this 
condition the lamp will light. 

With a good crystal plugged in to one of 
the holders the MPF102 current drops to less 


An ordinary rectifier diode is handy when 
you have to phase pairs of wires in long 
remote runs as in some intercom and speaker 
installations. Phasing can be quite a chore if 
the wire pairs are not colour coded or are 
twisted together. 

A quick way for one person to identify 
wires and phasing, is to connect a diode across 
one end of a pair and then check the other 
end with an ohmmeter as in figure 1. Set the 
meter to the XI to XI0 range and touch the 
test leads to the ends of the wire pair. Reverse 
the test leads if the meter does not deflect. 
When the meter deflects, the wire connected 
to the plus lead normally corresponds with 


than 1mA, depending on the activity of the 
crystal used, the BC109 is switched “off’ and 
the lamp goes out. 

Since the lamp draws around 30mA the 
unit should not be left switched on longer 
than is required to check a crystal, in order to 
prevent the early demise of the battery. 

. After double checking the wiring, paying 
particular attention to the transistor lead out 
connections, the unit can be switched on. 
Without a crystal plugged in the indicator 
lamp should light. Inserting a known good 
crystal should cause the lamp to go out. 

The relative activity of a crystal may be 
estimated by watching the lamp when the 
unit is switched on with a crystal in place. 
With an active crystal the lamp will go out 
immediately but if the crystal is reluctant to 
start the lamp will flash momentarily before 
going out. With a poor crystal the lamp may 
stay on but dimly. With a really dud crystal 
the lamp will come on at full brilliance, as if 
the crystal was not plugged in. 

The device can be used on the workbench 
as a signal source for alignment purposes using 
crystals such as 470KHz or 1.6MHz for IF 
alignment or lOOKHz or 1MHz for calibration 
work. A crystal on say, 5MHz is very useful 
for calibration on the HF bands as well as for 


the diode cathode. However, this may not 
always be the case, as the reverse may apply 
with some meters. If there is any doubt, the 
test leads may be connected across the diode 
only, as a means of checking the polarity. 

If speakers are connected at one end of 
the pairs and are within hearing range, then an 
ohmmeter is not needed. Connect a 
low-voltage battery momentarily across the 
open end. Connect the battery one way or the 
other until a thump is heard from the speaker. 
The wire connected to the plus side of the 
battery is the one that connects to the anode 
of the diode. (By Herbert E. Pasch, 
“Radio-Electronics”) 



alignment purposes. 

If the checker is built into a plastic box 
there should be enough radiation for all the 
above purposes. If a metal box has been used 
it may be necessary to plug a short stiff piece 
of wire into any one of the unused crystal 
holder sockets to increase the radiation. A 
miniature telescopic aerial as supplied with 
some transistor radios is ideal for this 
purpose. 

(By E. Dowdeswell, in “Practical Wireless”.) 




Another Use for the Diode 
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In laboratory, 
workshop, 
or field... 



AYEM 

are the ideal, accurate, economical 

multimeters 


JAYEM 

H Model 20K 


17 Ranges: DC Voltage—0-5, 25, 100, 500, 
1000; AC Voltage—0-10, 50, 250, 1000; DC 
Current—0-50 mA, 250mA; Resistance—0-20K, 
2m ( -i (centre scale 260); Decibels—5 to 
+ 62 (in 4 ranges) • Accuracy: ±3%, DC 
Voltage and Current; ±4%, AC Voltage • 
Sensitivity: 20,000 ohms/volt DC; 10,000 
ohms/volt AC ♦ Meter Movement: 3", 50<«a 
full scale • Battery: Requires one, type AA 
penlight cell for ohms 
function • Size: l- l5 /it" 

X 3-V2" X 5*'/i b". plus Sales Tax 


jires one, typ 

$ 12 . 




s 

JAYEM 

Model 

100K 


51 Ranges: DC Voltage—0-0.3, 0.6, 1.2, 1.5, 3, 6, 
12, 30, 60, 120, 300, 600, 1200; AC Voltage— 
0-1.5, 3, 6, 12, 30, 60, 150, 300, 600, 1200; DC 
Current—0-15, 30 aA, 3, 6, 30, 60, 150, 300 mA, 6, 
12 A; Resistance—0-2K, 200K, 2m { -’, 20mit (centre 
scale 20); Decibels—20 to plus 63 in 6 ranges; Out¬ 
put—0-1.5, 3, 6, 12, 30, 60, 150, 300 volts • 
Accuracy: ±3% full scale, DC voltage and current; 
±4% full scale, AC Voltage • Sensitivity: 100.000 
ohms/volt DC (50,000 in VA/2 position); 10,000 
ohms/volt' AC (5,000 in VA/2 position); DC circuit 
sensitivity = 15/*A, 300mV • Meter 
Movement: 5" meter, 9 mA full scale 
Batteries: Requires two type C cells for 
ohms function • Size: 2 3 /4"'x 5V4" 

X 7V2". plus’ Sales Tax 


$35. 



JAYEM Model 30K 


22 Ranges: DC Voltage—0-6, 30, 60, 300, 600, 1200; 
AC Voltage—0-12, 60, 120, 600, 1200; DC Current— 
0-60 mA, 30mA, 300mA; Resistance—0-2K, 200K, 2m0 
(centre scale 36); Decibels—10 to +63 (in 5 ranges) 
• Accuracy: ±3%, DC Voltage and Current; ±4%, 
AC Voltage ♦ Sensitivity: 30,000 ohms/volt DC; 15,000 
ohms/volt AC • Meter Movement: 3¥ 2 ", link full 
scale • Battery: Requires one, type AA 
Penlight cell for ohms function • Size: 

2" x 51 / 2 " x 3-"/V\ 



plus Sales Tax 

|T] JAYEM Model 50K (not illustrated) 


43 Ranges: DC Voltage—0-0.3, 0.6, 1.5, 3. 6, 12, 
30, 60, 150, 300, 600, 1200; AC Voltage—0-3, 6, 15, 
30, 60, 120, 300. 600, 1200; DC Current—0-30, 60//A, 
1.5, 3, 15, 30, 150, 300mA, 6, 12A ; Resistance—0-3K, 
300K, 3m'-’, 30m'-’ (centre scale 15); Decibels—10 to 
+ 17 db; Output—0-3, 6, 15, 30, 60, 120, 300 volts • 
Accuracy: ±3% full scale, DC voltage and current; 
±4% full scale, AC voltage ♦ Sensitivity: 50,000 
ohms/volt DC (25,000 in VA/2 position);’ 5,000 ohms/ 
volt AC (2,500 in VA/2 position); DC/circuit sensitivity 
= 30//A, 120mV • Meter Movement: 4" meter, 20.uA 
full scale • Batteries: Requires three type 
AA penlight cells for ohms function 
Size: 2 -V 4 " x 4" x 6". 


” $25, 


plus Sales Tax 



Distributed by: 

JACOBY# 

MITCHELL 


SYDNEY 

26 2651 

MELBOURNE 

30 2491 

ADELAIDE 

53 6117 

BRISBANE 

2 6467 

PERTH 

28 8102 

LAUNCESTON 

2 5322 


MAIL THIS COUPON TODAY 


■ Jacoby, Mitchell & Co. Pty. Ltd., 


I 

l 

l 

L 


469 Kent Street, Sydney, N.S.W. 2000. 
Please send me details of Jayem Multimeters 
(place circle round applicable square) 

0 0 0 0 

NAME. 

ADDRESS . 


POSTCODE. 


l 

l 

1 

j 


78 


ELECTRONICS Australia, August, 1971 

































Switched Loudness Control 



In the February 1968 issue we presented a 
“Reader Built It'’ project from a Mr B. Hunt, 
describing a loudness control. Mr Hunt now 
advises that this has created a good deal of 
interest among other readers, who have 
contacted him for more details, particularly in 
regard to the manner in which it should be 
fitted to an existing system. As a result, Mr 
Hunt has suggested that we describe how he 
connected the unit into a typical system, 
being essentially the Playmaster 118 
Amplifier (July 1967). Mr Hunt has also 
submitted a set of curves showing the 
behaviour of the control. 

He also raises a couple of other points. 
The original circuit did not show an isolating 
capacitor in the input line to the grid of the 
cathode follower. This is essential to prevent 
the rather high voltage between chassis and 
this grid from being applied to the 
potentiometer immediately preceeding it. 
Failure to provide the capacitor will result in 
noisy pot operation, and even damage. 

To avoid hum troubles, it is essential that 
single point earthing be employed in this 
stage. 

Although the circuit shown represents a 
portion of the Playmaster 118, this is 
sufficiently representative to serve as a guide 
for most amplifier systems of this general 
type. 

(By Mr B. Hunt, 6 Beverley Court, Heath- 
mont, Victoria 3135.) 





Variable Supply with a Triac 


The circuit shown is actually that of a 
heavy-duty power supply designed to deliver 
up to 25V at 8A for equipment servicing. 
However the same general circuit could be 
used for any application where the AC input 
to a power transformer is to be varied. 
Naturally the Triac used will depend upon the 
load power involved; in the .original unit an 
AC06DR device by STC was used. 

The basic circuitry around the Triac and 
Diac is the same as that used in many lamp 
dimmers. A double R-C circuit is used to feed 
the Diac, to reduce the “hysteresis” effect. 

Transient suppression and phase 
correction to ensure correct Triac 
commutation is performed by the series R-C 
network across the primary of the 
transformer. The values shown in the circuit 
were determined experimentally for the best 
results with the particular transformer at 
hand, using an oscilloscope. 

As with most other Triac phase-control 
circuits, this one tends to generate radio 
frequency interference (RFI). However with 



the original supply this was reduced to quite a 
low level simply by the addition of the .02uF 
capacitor across the mains input. 

(By Jamieson Rowe, “Electronics Australia”.) 


EDGE ELECTRIX 

Specialists in Electronic Parts 
and Equipment 

New Store Opening at 
25A BURWOOD ROAD, 

BURWOOD, 2134, NSW 

Phone: 747 2931 

FULL RANGE of capacitors, resistors, 
potentiometers, semiconductors, tuning 
condensors, transformers. speakers, 
valves, switches, (rotary, slider, toggle, 
etc.), bezels, batteries, stylii. tape (BASF) 
cassettes, flex, soldering irons, relays, 
plugs, sockets, terminals, tag strips, tag- 
board, matrix board, copper clad board, 
etching material, rectifiers, cases, chassis, 
TV aerials, cable, fuses, jacks and jack 
plugs and kitsets. 

Complete Mail Order service. All goods 
available at competitive prices. Please 
write or ring for a quote. 
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€>ltaU tlj? brand; sag mta tip trine ... ? 


Without ever having sought the rather unenviable role, “Electronics Australia” finds 
itself as “the meat in the sandwich”. The “bread” on this occasion are groups. 
within the Wireless Institute of Australia and the wrapper is marked “Novice 
Licence”. 


Right at the outset, I think it appropriate 
to state that “Electronics Australia” has no 
link with, or obligation to, the Wireless 
Institute of Australia. As an independent 
journal, we reserve the right to report and 
comment on WIA attitudes and actions, when 
we consider them to be of interest to our 
subscribers. 

Licensed amateur operators form an 
important segment of our readership and, in 
consequence, we devote a certain" amount of 
space to their activities and equipment. And 
since about 53 per cent of Australian 
amateurs are members of the Wireless 
Institute of Australia, it is not surprising that 
a large proportion of amateur goings-on are 
reported in the context of WIA activities. 

It would be idle to pretend that this kind 
of sympathetic publicity over the years has 
not been worth a great deal to the Institute. 
In fact, it has been stated on more than one 
occasion that support by “Electronics 
Australia” and by its amateur correspondent, 
Pierce Healy, has been an important factor in 
the success in Australia of the Youth Radio 
Club Scheme. 

The scheme also owes its success to a lot 
of hard work by some very dedicated WIA 
members - and to the fact that the Scheme 
was substantially outside amateur “politics”. 
Even if the large body of amateurs were 
unable or unwilling to devote private time to 
it, there were few grounds for regarding it as 
anything but a very worthwhile activity, both 
technically and socially. 

The Youth Radio Scheme has, however, 
tended to highlight another and somewhat 
consequent question: 

What about the young people - and 
others — who have been motivated towards 
amateur radio but who, for one reason or 
another, cannot face up at once to the full 

AOCP theory examination? 

Can they, — and should they - be 
accomodated by a simplified examination, 
which would perhaps make it possible for 
them to get on the air before passing the full 
AOCP examination? 

Granted, their range of activities might 
need to be severely limited but such a step 
could sustain efforts towards the full licence 
— efforts which might otherwise falter. 

Hence the question of the so-called 
“Novice Licence”, which has been a subject 
of debate for some years. 

Our amateur correspondent, Pierce Healy, 
has his own views on the subject, which he is 
perfectly entitled to express. Other amateurs 


likewise have their views, which many have 
not lost any opportunity to air. 

Editorially, “Electronics Australia” has 
not taken any particular stand on the matter 
but we would have to be deaf and blind to be 
unaware of what is being said about it in 
meetings, in print and over the air. 

Not surprisingly, there is strong support 
for the idea of a novice licence among those 
closest to the Youth Radio Scheme. They are 
acutely aware of the competition for young 
people’s time and the number of young 
people whose enthusiasm needs support in 
spanning the chasm between club acivities and 
their own full licence. 

There is support also from those who 
listen in vain to the VHF bands and realise 
that the amateur movement in Australia needs 
all the recruits it can get. 

On the other hand, there is opposition 
from some who are worried by the kind of 
irresponsible behaviour which has been the 
subject of comment in this journal and in the 
amateurs’ own publications. They fear that to 
make entrance to the amateur ranks too easy 
would only make matters worse. 

But is behaviour a matter of technical skill 
or of social attitude? 

Others look at the Citizens Band situation 
in the United States and express apprehension 
that a novice licence would represent a step in 
this direction. 

Whether the directions are parallel is 
arguable, of course. 

Again there are others who oppose the 
novice licence on more emotional grounds: If 
we had to sit for a full examination in our 
day, the new blokes ought to be prepared to 
do the same! 

Undoubtedly many other arguments could 
be advanced - for and against. 

In the early 1960s it was official Institute 
policy to pursue the matter of a novice 
licence and representations were made to the 
Radio Branch of the Postmaster-General’s 
Department from time to time. Nothing came 
of the representations, however, and it was 
reasonable to conclude that the Department 
was unsympathetic to the idea in that period. 

In 1968 supporters of the novice licence 
received a major setback when the Wireless 
Institute decided not to continue 
representations. It was effectively removed 
from the WIA “platform”. Some saw the 
decision as acceptance of the seemingly 
inevitable. Others saw it as a victory for the 
“knockers”. 

Since then, the attitude of the PMG 


Department would appear to have been 
modified somewhat with changing times and 
changing personnel. I gather that they would 
now be prepared to listen sympathetically to 
a renewed case for a novice licence. In fact, I 
have had it from them in so many words. 

The rub is, however, however, that the last 
Federal Convention of the WIA did not 
reinsert the novice licence into its official 
platform. It merely accepted a very detailed 
report on the subject for further 
consideration. 

As had happened previously, motives were 
immediately attributed to the participants at 
the Convention: 

They were being commendably cautious. 

The “knockers” had employed tactics to 
get their own way for another 12 months. 

And so on. 

No one can ever be quite sure about such 
matters because minutes record motions - 
not motives! 

But it would appear that the Hunter 
Branch of the Wireless Institute felt 
sufficiently convinced to include in their 
regular broadcast their idea of what had 
happened and why. Presumably, they saw 
themselves as crusaders for the rights of 
potential licencees in respect both to the 
licence itself and to the form that 
examinations should take. 

Perhaps the WIA should be asking itself 
why the Hunter Branch reacted as they did. 

Our amateur correspondent quoted - and 
we published - extracts from what was 
broadcast publicly, preceded (as are all WIA 
news broadcasts) by words along the lines: 
“Broadcast for the benefit of WIA members, 
short-wave listeners and other interested 
parties”. Anyone within VHF or HF range 
could have heard it. There was no question of 
a “cloak and dagger” operation to secure and 
publish a confidential WIA business paper 
affecting only WIA members. 

It was a controversy in a public arena 
potentially affecting all amateurs or would-be 
amateurs — WIA members or not. 

In subsequent correspondence, the Federal 
President of the Wireless Institute of Australia 
says that certain statements in the June issue 
of “Electronics Australia” are unfounded and 
likely to reflect on the integrity of officers of 
the PMG Department. Another correspondent 
seeks to contradict “Mr Healy’s final 
statement” involving Dr Blackman. There is 
complaint that the article has “descended to a 
very personal level” and has done Dr 
Blackman “grave personal injustice”. 

Fair enough. If statements have been 
published which are critical of certain people, 
it is reasonable to grant a right of reply. 

But please let’s get this straight: The 
statements published came verbatim from 
within the WIA itself, from a very strong 
branch, and over an official broadcast. They 
were clearly identified as such and were 
reported as news within quote marks. 

They do not necessarily represent the 
views of the editorial staff of “Electronics 
Australia”. They do represent, however, 
“accurate and truthful reporting” (a phrase 
borrowed from one of the letters) of an actual 
event. 

Certainly we will publish correspondence 
in rebuttal and possibly as much other debate 
as commonsense use of editorial space will 
allow. But the original statements and the 
correspondence in rebuttal is essentially 
dialogue between two groups within the WIA. 
It is NOT dialogue between the WIA as a 
whole and the magazine. 

And the matters being debated ARE of 
vital concern to the 47 per cent of amateurs 
and the many would-be amateurs who are not 
members of the Wireless Institute. 
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BY HAND 
The Controller , 

Radio Branch, 

Central Administration, 

Postmaster-General's Department, 

7th Floor , Parkade Building, 

57 Bourke St, 

MELBOURNE VIC. 3000. 

Dear Sir. 

The Wireless Institute of Australia has for 
some time been giving serious consideration as 
to whether the introduction of some form of 
Nov ice-type licence would be in the best 
interest of the Amateur Service in this 
country. 

It was the policy of the Institute to 
advocate the introduction of such a licence 
until 1968 when the Federal Council decided 
not to continue to seek such a licence. I 
believe the last time the matter was raised 
with the Department was in 1965. 

If after the present investigations are 
completed the Institute should decide to seek 
such a licence, I presume that the Department 
will be prepared to consider the matter in the 
light of the case as then presented. 

I would refer you to the June issue of 
“Electronics Australia” (p 133) that suggests 
that a private agreement had been reached 
between “the representative of the Federal 
Executive” and your office to “ offer” a 
reduced morse speed of 10 words per minute 
if the Institute dropped its claim for a 
Novice-type licence. 

I am concerned at the publication of such 
unfounded statements. I certainly have no 
knowledge of any such agreement either 
express or unplied. Likewise the suggestion of 
the existence of some agreement could 
perhaps be seen by some as a reflection on the 
integrity of officers of your Department as 
well as officers of this Institute. 

Accordingly, would you please confirm 
firstly that it is also your understanding that 
no such agreement exists and secondly should 
the Institute desire to raise the question of 
Novice licensing again, your Department 
would be prepared to investigate the matter 
with us. In order to avoid further 
misconception I contemplate the publication 
of this exchange of correspondence if that is 
agreeable to you. 

Yours truly , 
MICHAEL J. OWEN, 
FEDERAL PRESIDENT. 


Mr M. J. Owen, 

Federal President , 

Wireless Institute of Australia, 

Post Office Box 6 7, 

EAST MELBOURNE, VIC, 3002. 

Dear Sir, 

I have your letter of 7th June, 1971, 
drawing the attention of this Department to 
an article published on page 133 of the June 
issue of the magazine “Electronics Australia” 
which mentions discussions between members 
of the Federal Executive of the Institute and 
the Department on the possibility of 
introducing a “ Novice ” type amateur licence 
in this country. 

I note that you are concerned that the 
article appears to suggest that a private 
agreement had been reached between the 
Institute's representatives and the Department 
for a reduced morse speed of 10 words per 
minute if the Institute agreed to drop its 
claim for the introduction of a Novice licence 
and that your representatives have no 
knowledge of any such agreement. 

In reply, I would like to take this 
opportunity to point out that I have caused 
enquiries to be made into this matter and 
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Instruments for High Accuracy 
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with 
Model 785 
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Measure Amps, Volts, 
Ohms, Temperature, 


Compact multirange instrument with 40 measuring ranges—AC, DC, 
OHMS and TEMP. • dB scale « Taut band suspension • AC/DC 
current to 6.0A • AC measurements 15Hz to 30kHz • Temperature 
compensated. 



NORMA 
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Insulation Tester 


This lightweight Insulation Tester tests 
resistances in electrical equipment and 
wiring circuits • 4 separate measuring 
voltages: 100, 250, 500, 1000 • Resis¬ 
tance 0-10,000 m • Accuracy to ± 
2.5% of scale length, 3Vz • Push button 
operation with auto-discharge provision 
to allow safe removal of leads after 
test • No drift. 


The R1 and RW-1 give accurate resis¬ 
tance measurements and, being pocket 
size, are very easy to use. The RW-1 
has a range of accessories which in¬ 
clude a plug-in 800Hz bridge supply 
to avoid polarization which may occur 
when determining low specific resis¬ 
tances of solutions with the aid of 
conductivity cell and a headset for null 
detection • 0.8 ohms to 60,000 ohms • 
6 ranges • Size 6 7 /s" x 3 I5 /| 6 " x 2 5 /s". 
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MSP 15” Woofer model 15VAC fulfils a 
requirement where high power handling and 
quality reproduction of bass frequencies 
are of prime importance. It features a nominal 
35Hz resonance and this coupled with an 
exponential cone form allows smooth frequency 
coverage from 30Hz to 6kHz. 

2” Tweeter model 2MBC is designed 
to cover the range from 5kHz to 20kHz. 

The overall response is substantially flat to 
20kHz, and the inherent low frequency 
roll-off below 5kHz permits the use of a simple 
2mfd capacitor in series with the tweeter to 
accomplish a perfect crossover between bass and 
treble speakers. Complete speaker specifications 
& recommended enclosure designs are 
available on request. 
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there is no evidence in the Department's 
records nor is there any recollection on the 
part of any officer of such an agreement 
having been made with representatives of the 
Federal Executive of the Institute. 

With regard to your further enquiry 
concerning this particular type of licence, it is 
confirmed that the Department would be 
pleased to examine any fresh proposals 
relating to novice operators should the 
Institute seek to have the subject submitted 
for further consideration. 

H. S. Young 

(Controller, Regulatory and Licensing, 
Radio Branch, Australian Post Office) 

The Editor-in-Chief 
“Electronics Australia 
Dear Sir, 

The Council of the New South Wales 
Division of the Wireless Institute of Australia 
is deeply concerned regarding statements 
published on pages 132 and 133 of the June 
1971 issue of Electronics Australia under the 
title “WIA ACTIVITIES'' and we wish you to 
note that the Council completely dissociates 
itself from these remarks. 

At no time was this Council consulted 
regarding the publishing of this material nor 
was the Council associated with or consulted 
about the preparation of the material 
allegedly broadcast by the Hunter Branch. 

This Council wishes it to be clearly 
understood that: 

A. It gives no credence to the 
unsubstantiated accusations that PMG and 
WIA Officials have entered into collusive 
unofficial agreements as stated in the 
subject article. 

B. It at no time informed any person that 
11 A motion supporting the concept of 
Novice licensing for Australian Amateurs 
was carried unanimously by the 
Convention .... ” as reported in the 
subject article. 

C. It believes that Post Office Officials will 
consider the introduction of Novice 
licensing on the merits of the case 
presented if and when the Wireless 
Institute of Australia presents such a 
proposal. 

D. It is aware of the support offered by Dr 
Dean Blackman for the proposal that the 
form of the AO CP Examination be 
modified to conform with modern 
procedures in relation to educational 
measurement and evaluation, and it 
believes that this article constitutes a most 
unjustified personal attack against Dr 
Blackman. 

E. The opinions expressed in this article in 
no way represent the views of the NSW 
Divisional Council. 

The Council believes that the material 
printed on pages 132 and 133 has done grave 
damage to the relations existent between the 
Wireless Institute of Australia and Senior 
PMG Officials. It has done grave personal 
injustice to Dr Dean Blackman (one of the 
most dedicated Institute workers) whose 
views have been distorted and quoted out of 
context. 

We sincerely regret that such a misleading 
article should have appeared in “Electronics 
Australia" which enjoys such a high 
reputation for accurate and truthful 
reporting. 

We trust you will publish this letter in full 
in your next issue in order that your readers 
will know that the NSW Divisional Council 
considers this article to be most inaccurate 
and misleading. 

For and on Behalf of 
The Council of the New South Wales Division 
of the Wireless Institute of Australia. 

A. G. Mulcahy (President) 


The Editor, 

Electronics Australia . 

Dear Sir, 

With reference to Amateur Band News and 
Notes “E-A" June 1971 reporting WIA 
activities, I was very disappointed to see that 
the article by Mr Pierce Healy on the subject 
of the Novice licence had descended to a very 
personal level 

This approach carries no weight when used 
for or against any subject under 
consideration, and to publish such an article 
lowers the prestige of any magazine. 

I can only join with your other readers 
mentioned in Forum of the same issue who 
were requesting that the standard of “E-A " be 
held at a high level. 

I would like to add that Mr Pierce Healy's 
report of the 35th Federal Convention 
regarding the Novice licence item was, as I 
understand it, quite incorrect. I refer you to 
Amateur Radio June 1971 Federal Comment, 
which states that Rex Black's report was very 
well received and he and his committee were 
congratulated on their work but there was no 
mention that the report was adopted. 

I have heard Dr Deane Blackman speak on 
the Federal Convention and he also clearly 
stated that F.C. required some time to 
consider the matter. 

The reference to Post Office Officials in 
connection with the Novice licence was most 
unethical and this type of writing can only 
destroy the relationship between the PMG 
and Amateur Radio Officials. 

Mr Healy's final statement on the Novice 
licence “In what is considered by some 
observers to be traditional opposition to the 
simplification of the AO CP examination" 
referred to Dr Deane Blackman's alleged 
attitude. 

From what I have heard Dr Blackman say 
regarding the examination, I think this remark 
is quite incorrect and sounds like a little 
professional jealousy on the part of those 
subscribing to it. 

I will leave no doubt with you as to where 
I stand regarding the Novice licence - lam 
opposed to it as proposed by Mr Rex Black, 
however I may be in favour of a lower grade 
of permanent licence coupled with suitable 
restrictions. 

Yours sincerely. 
CliffdrdN. Pickering. (VK 3ATP) 


AUSTRALIAN HI-FI SHOW 

An Australian Hi-Fi Audio Show is to be 
held at the Koala Motor Inn, in Sydney, from 
Thursday, 19th August, to Sunday, 22nd 
August inclusive. The following hi-fi 
equipment importers, distributors and 
manufacturers will be exhibiting: 

Simon Gray Pty Ltd 
Haco Distributing Agencies Pty Ltd 
W. C. Wedderspoon Pty Ltd 
H. J. Leak (Aust) Pty Ltd 
Auriema (Australasia) Pty Ltd 
Maurice Chapman & Co Pty Ltd 
Atram Pty Ltd 

Astronics Australasia Pty Ltd 
Hagemeyer (Australasia) NV 
Audiosound Electronic Services Pty Ltd 
Philips Electrical Pty Ltd 
Audio Engineers Pty Ltd 
Fred A. Falk (Sales) Pty Ltd 
H. Rowe & Co Pty Ltd 
Convoy International Pty Ltd 
Australian Musical Industries Pty Ltd 
Instrol Hi-Fi Centre 
Jacoby, Mitchell Limited 

Admission is iree'and by ticket only. Entry 
tickets will be available from all audio 
showrooms throughout New South Wales. ® 


VOUR OWN 

ELECTRONICS 

LIBRARY... 



ELECTRON'® 


Australia 


• Made in tasteful 1 
green vinyl 

• Gold-embossed letfer- 


• Strong motol dips 

• Holds six issues' 


A collection of “Electronics Australia” makes an 
ideal reference library, and now with these new, 
elegant binders you can turn your copies of 
Electronics Australia into a permanent library 
that will be a handsome addition to your book¬ 
shelf. 
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LET THE WORLD OF 
POSTAL EDUCATION 

TRAIN YOU FOR 
A TOP JOB 


BRANCHES 
THROUGHOUT 
THE WORLD 

Great Britain, Canada, Israel, 
Singapore, Hong Kong, Thailand, 
India, Ceylon, South Africa, Sudan, 
Kenya, Rhodesia, Zambia, Tanzania, 
Malawi, Lebanon, Malta, Italy, 
Netherlands, U.S.A., Australia, 

New Zealand, British West Indies. 



TODAY 


CHECK THESE FEATURES: 


there are wonderful Opportunities for the forward-looking man ® 
and woman. However, the best jobs go to those who have the 
foresight to prepare themselves by proper training. ® 

British Institutes have already trained some 300,000 men and H 
women who have reached the top of the ladder. Therefore, it is 
up to YOU to make something of yourself. Don't delay, act n 
NOW. Remember that an enquiry places you under no obliga¬ 
tion but could be the turning point in YOUR career. m 


Modern streamlined methods . .. you learn the fast way and 
make rapid progress. 

Courses based on STANDARD TEXTBOOKS . . . Lessons 
and Model Answers written and planned by experts. 

We provide all necessary text-books which remain your own 
property. 

Moderate fees payable by small monthly sums. Written 
guarantee. 

Courses can be "tailored" to individual requirements. 


OVER §00 COURSES offered by British 


TECHNICAL 

Aero Engineering 
Air Conditioning 
Architecture 

Arch. Drawing & Design 
Auto. Engineering 
Building (all branches) 
Carpentry & Joinery 
Chemical Engineering 
Civil Engineering 
Computers 
Die & Press Tools 
Diesel Engineering 
Draughtsmanship 
Electrical Engineering 


Elec. Installations 
Electrical Machinery 
Electricity Supply 
Electronics 
Foremanship 
Foundry Practice 
Garage Management 
Geology 
Hydraulics 
Illuminating Eng. 
Industrial Chemistry 
Jig & Tool Design 
Machine Drwg. 8 Design 
Maintenance Eng. 
Management 


Institutes include:— 

Marine Engineering 
Mechanical Eng. 
Metallurgy 

Municipal Engineering 
Naval Architecture 
Painting & Decorating 
Petroleum Technology 
Plastics 

Production Engineering 
Radio Engineering 
Radio Servicing 
Refrigeration 
Reinforced Concrete 
Road Engineering 
Rubber Technology 


Sanitary Engineering 
Structural Engineering 
Surveying 

Telecommunications 
Television Servicing 
Timber Technology 
Tracing 

Welding Technology 

COMMERCIAL 

Accounting 
Advertising 
Auditing 
Banking 
Book-keeping 
Business Management 
Commercial Art 
Commercial Law 


Computer Programming 
Costing 

Data Processing 

Economics 

Fiction Writing 

Journalism 

Office Management 

Personnel Management 

Salesmanship 

Secretaryship 

Shipping 

Travel 

GENERAL 

European Languages 
Mathematics 
Shorthand 
Typewriting 


And many other Subjects. 

Details of Engineering and Commercial Exams., Certs, of Competency, Matriculation, etc. 




SECURE 
ONE OF 
THESE 
BOOKS 


POST 

COUPON 

NOW! 



British Institute of Careers 

Dept. Bi69 College House, 

113 Pacific Highway, North Sydney, 2060 

I am interested in_ 

Please send me the appropriate Career-Book. 

Name (Please print) _ 

Address__ 


Occupation. 


.Age. 



BRITISH 

INSTITUTE 

OF 

CAREERS 

In association with 
British Institute of 
Engineering Technology 


THE B.I.C. GROUP LEADS THE WORLD IN POSTAL TRAINING 


■ 
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DAMPING FACTOR IN 
HI-FI AUDIO AMPLIFIERS 

by RON COOPER* 


Today, with the multitude of high-fidelity 
amplifiers currently on the market and with 
each one claiming to out-do its competitors, it 
is often difficult for an intending purchaser to 
decide on one amplifier or another. If a 
person has a thorough knowledge of 
electronics, there is less of a problem. 
Generally, however, this is not the case and a 
sale is made through the salesman’s ability to 
sell, rather than on the merits or de-merits of 
the various amplifiers under consideration. 

The overall performance of an amplifier 
must be judged on the basis of many 
individual characteristics - or specifications, 
or parameters. Some of these, like frequency 
response and distortion, are commonly 
stressed. Other quite important parameters 
receive scant mention or are subject to a good 
deal of misapprehension. 

With an amplifier designed to approach 
the “ultimate” performance, all parameters - 
prominent and otherwise - should tend 
towards perfection. There is little point in 
achieving or boasting about a very high order 
of performance in certain respects, if the 
performance in other respects is notably poor. 

As an example, it would be quite 
ridiculous to have a high-fidelity amplifier 
with a total harmonic distortion not 
exceeding .05% but with a frequency response 
specification of 50 to 10,000Hz, plus and 
minus 6dB. Fortunately, this would be a most 
unlikely combination of amplifier 
specifications but it does illustrate the point. 

Much more likely would be a combination 
of low distortion and good response with, say, 
an input channel likely to overload on output 
peaks from some pickup cartridges. This is 
one of those amplifier parameters which 
receives much less emphasis than it deserves. 

One particular parameter which is often 
neglected or quoted in such a way that it is 
meaningless is damping factor. This parameter, 
puts a number on an amplifier’s ability to: 

1. Minimise or “damp” vibration of the 
loudspeaker cone immediately the signal drive 
current ceases, and 

2. Limit the tendency of a loudspeaker 
system to produce increased acoustic output 
coinciding with cone or system resonances. 

The damping factor of an amplifier may 
be defined as the result of dividing the 
nominal output resistance of the amplifier 
into the nominal resistance of the loudspeaker 
load to which it is intended to be connected. 
As an example, an amplifier with a nominal 
output resistance of 0.8-ohm feeding an 
8-ohm loudspeaker would be credited with a 
damping factor of 10. 

The word “nominal” has been inserted 
into the above definition quite deliberately 
because the input impedance of loudspeaker 
systems varies widely with frequency and 
coincides with the nominal value only at 
isolated points in the spectrum. Again, the 
output resistance of many amplifiers also 
varies widely with frequency, often rising 
considerably at the low frequency end. 


* Audiosound Electronic Services 



Right now, power output seems to be the 
“in” rating. What large numbers we are to 
behold with peak IHF music power ratings 
per single channel multiplied by four with the 
advent of four-channel amplifiers! 

But undue emphasis on power output can 
lead to wrong assessment. For most domestic 
applications a genuine 20-watt (RMS) per 
channel amplifier with less than 0.2% 
distortion over the audio range and good 
damping factor at low frequencies may well 
sound better than a 50-watt (RMS) per 
channel amplifier with .03% distortion over 
the audio range but with very poor damping, 
all other parameters being equal. 

Ideally, most loudspeakers should be 
driven from a source which when looked back 
into from the loudspeaker would exhibit a 
short circuit. The effect is easily 


demonstrated by disconnecting a loudspeaker 
system from its amplifier and gently tapping 
the bass cone with the finger tips. The 
resultant sound is quite boomy when 
compared to the results obtained by repeating 
the exercise with the loudspeaker terminals 
shorted together. The short circuit absorbs 
the back EMF or voltage generated when the 
cone is set in motion. The current increase 
due to the short circuit opposes the cone 
movement, hence damping the loudspeaker. 

A similar example of this is the shorting 
wire placed across meter movements when 
they are to be shipped. This is to damp the 
coil and prevent excessive needle movement if 
the meter receives a mechanical shock in 
transit. 

The relationship of damping factor to 
musical reproduction may be illustrated, for 
example, by what happens when a bass drum 
note is struck. The loudspeaker system should 
ideally reproduce the original sound without 
adding to it. However, if the loudspeaker 
system is subject to resonance effects and is 
not adequately damped it will tend: 

1. To add to the “hang” of the sound beyond 
the actual signal drive current; 

2. To colour the sound by adding components 
relating to the system resonances; 

3. To produce a low-frequency response 
which, though perhaps prominent, lacks 
definition. 

In so saying, we have related damping 
factor to the effect it has on bass speakers and 
bass notes. This is exactly as it is. High 
damping factor is of little significance beyond 
the piston range of a loudspeaker, that is, up 
to say 500Hz for a 12in loudspeaker. It is 
most desirable at the loudspeaker system 
resonant frequency and well below this for 
vented enclosures. 

A damping factor quoted for lKHz 
signifies little if, as often happens, damping 
diminishes as the frequency is decreased. The 
main reason why this can happen is that most 
amplifiers couple the loudspeaker to the 
output stage via a capacitor of from 500 to 
2000uF, as indicated in figure 1. 

At low frequencies, the capacitive 


We like to go along hand in hand with the electronic component industry and we 
offer both quality components and quality service. Some of our sole and representa¬ 
tive agencies are: BRUEL & KJAER — Electronic measuring equipment; FLUKE — Test 
equipment; ANALOG DEVICES — Operational amplifiers; SANKEN — Hybrid modular 
audio amps, semiconductors; MALLORY — Hearing aid, photographic and instrument 
batteries* NEOSID — Cores, formers and cans. MURATA — Ceramic filters, micro 
forks, capacitors; N.E.C. —Tantalum capacitors; DANAVOX— Hearing aids; JERMYN 

— Heatsink, semiconductor sockets; RAY- 
CHEM — Heat shrink tubing; LUMOLITE 
Indicators; McMURDO — Valve holders, 
plugs, sockets; LESA —- Potentiometers; 
ELECTROS1L — Metal oxide resistors; 
IRH — Carbon and wirewound resis¬ 
tors; HAMLIN — Reed relays; LITE- 
SOLD and BIRKO — Soldering irons; 
RICHARD ALLAN and DAVRED — 
Speakers; SUFLEX — Capacitors; 
ISOSTAT —Push button switches; 
JACKSON — Tuning and trimmer 
capacitors; B.S.R. — Record 
changers; FAIRCHILD — Semi¬ 
conductors. There are many, 
many more. All enquiries wel¬ 
come. 

DAVID J. REID (N.Z.) LTD. 

Electronic Instruments and 
Component Specialists 

P.O. Box 2630, P.O. Box 2453, P.O. Box 2127, 
Auckland. Wellington. Christchurch. 

3-5 Auburn St., 12-14 Haining St. 303 Durham St. 
Takapuna. 

NEW ZEALAND 
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Mothing-anywhere 
compares with this! 

THE 


IMAGINE 
ALL THESE 
FEATURES 
FOR ONLY 






VOLUME 


stereo amplifier 


A magnificent stereo performer ... 1 58E is a compact, 
solid state 18 transistor stereo amplifier with music 
power of 25 watts (IHF) and low distortion ratio. 
Designed compactly, the set lends itself to ideal 
arrangement with other units and provides superb 
stereo sound. 

In addition to its outstanding performance and ex¬ 
tensive features, this set has the most handsome 
appearance of all amplifiers. Silky finish teak with 
aluminium trim plates and matte black panel will 
complement any decor. 

CHECKTHESE FEATURES: 

18 Transistors ... 10 Diodes, 
y/ Independent bass and treble control, 
y Balance control, 
y Large volume control knob. 

/ Stereo 'phone jack for personal listening, 
y Selector switch, 
y/ Pilot indicator lamp. 

V Dimensions 14" x 4” x 8" 


INTERSTATE:— 

Melbourne: Magnecord Sales & Service, 81-0574. Brisbane: Chandler's 
Special Products Division, 4-0171. Adelaide: Neil Muller Pty. Ltd., 71-1162. 
Perth: Tedco Pty. Ltd., 65-5833. Launceston: P & M Distributors Pty. Ltd., 
2-5282. Canberra: Sonny Cohen & Son, 95-9551. Darwin: Pfitzner's Music 
House Pty. Ltd., 3801. Newcastle: Redman Agencies, 2-5109. 


SPECIFICATIONS. 

Total music power (1 HF) 25 wattsat8 Ohms. 
ContinuouspowerRMS...7.5/7.5wattsat80hmsTHD1% 
Harmonic Distortion ... lessthan 0.3% 

Frequency response ... 20 Hz - 30 KHz at 8 Ohms 
Signal to noise ratio ... AUX70dB, MAG 60dB 
Damping factor ... 20 at 8 Ohms. 

Bass control... ± 10dB at 100 Hz. 

Treble control... ± lOdBatlOKHz. 

Inputs ... MAG 3 mV, CER 200 mV. AUX 100 mV, Tape 
P.B.500 mV, Tuner 100 mV. 

Auxiliary Circuit... REC/PB Din socket Power Voltage 
... 1 20/240 v (switchable) 50/60 Hz. 



Magnecord 
Sales & Service 
Pty. Ltd. 

276 Castlereagh Street, Sydney. 
(Telegrams "Magnecord") 
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reactance (or series impedance) of the 
capacitor (Cl) increases and therefore 
decreases'the damping factor. At 1000Hz, the 
reactance of a 2000uF capacitor is .07 ohms 
but this rises to 2.5 ohms at 30Hz. 

There are expensive, very low distortion 
amplifiers on the market with a damping 
factor of 100 at lOOOKHz but which 
diminishes to 3 at 30Hz with 8-ohm 
loudspeakers. 

The position is improved somewhat when 
feedback is applied around the capacitor, as 
shown in figure 2. 



Commonly, however, there is a separate 
feedback loop which does not include the 
capacitor and which serves to maintain the 
.ialf-DC point. This DC stabilisation loop 
restricts the amount of feedback around the 
output coupling capacitor. 

Typical cases examined by the Author 
have feedback varying from 3dB to 12dB 
around the capacitor, effectively multiplying 
its value by 1.5 to 4 times. Assuming the use 
of a 2000uF coupling capacitor, the damping 
factor from this class of amplifier would, at 
best, approximate 15 at 30Hz. 

A much better situation obtains in 
amplifiers in which the stabilisation loop 
operates for DC only, the full AC feedback 
operating around the output coupling 
capacitor. 

However the problem is eliminated 
completely in amplifiers which employ direct 
coupling to the loudspeaker. 

Unfortunately, from the design viewpoint, 
it is the more expensive approach since a 
double power supply is required to maintain 
zero DC voltage across the loudspeaker. 

There is the further problem in that, 


should anything in the amplifier go wrong, 
such as a shorted output-transistor, heavy 
direct current can flow through the voice 
coil(s). Imagine the thrill of wrecking a $300 
loudspeaker system with a $150 amplifier. 

On the bonus side, when a double power 
supply is employed and the loudspeaker is 
direct-coupled, there is a greatly reduced 
switch-on surge voltage fed to the loudspeaker. 
Typical values using an output coupling 
capacitor show that the switch-on surge 
voltage can be as high as 30 volts, (over 100 
watts into 8 ohms!), whereas with the 
direct-coupled configuration, the surge is in 
the order of 5 volts (3 watts). 

Very careful design is required to fully 
exploit the merits of this type of output 
coupling without risks. A practical example of 
this is in our own L.D. 30 amplifier where we 
have the loudspeaker direct-coupled and 
damping factor is better than 50 down to 
20Hz. However, we have a special protection 
circuit which places a 50-ohm resistor in series 
with the loudspeaker, should a severe fault 
occur. This limits the power through the 
loudspeaker under fault conditions to 
approximately three watts. This particular 
design is therefore easier on loudspeakers at 
switch-on and much easier when under fault 
conditions when compared with most 


The brand involved is PIONEER and the novel 
showroom is the Pioneer Demonstration Centre, 
located at 116-118 Clarence St, Sydney. 

Pioneer hi-fi equipment is manufactured in Japan 
and distributed in Australia by Astronics A/Asia Pty 
Ltd. 

Interviewed at the opening of the new Centre, Bill 
Rosser of Astronics explained that the idea behind 
the venture was to allow prospective purchasers to 
evaluate Pioneer products, not just as isolated 
components, but as complete systems — from 
pickup and tape sources to loudspeakers. 

What is more, members of the public would be 
encouraged to bring their own selected recordings so 
that they can judge the performance of the 
equipment with the kind of program material that 
they know and like. 

The Demonstration Centre is staffed by people 
qualified to assist in the choice of equipment, but no 


direct-coupled designs. 

The effect of good damping factor at low 
frequencies can in some cases be quite 
dramatic. Because the cone excursion is under 
tight control there is less chance of the 
loudspeaker “bottoming” at high power 
levels. This not only increases power handling 
ability but improves distortion because the 
loudspeaker voice-coil at normal power levels 
is kept within closer limits of its central 
position. 

A most important phenomenon occurs 
with vented enclosures where it is virtually 
imperative to maintain good damping right 
down to at least one octave below the cut-off 
frequency of the system. If, for example, the 
damping factor was unity in this region, the 
cone excursion could rise 6dB at this low 
frequency. This could cause severe 
intermodulation distortion with high-power 
low-frequency signals such as rumble, even 
though the signals themselves were inaudible. 

An interesting point occurs with 
electrostatic loudspeakers employing a 
coupling transformer. Due to the transformer 
inductance, the impedance at low frequencies 
can fall to less than 2 ohms. This reduces the 
bass output if a sufficiently low amplifier 
source resistance is not maintained down to 
low frequencies. Q 


direct orders are being taken. Inquirers are referred 
to normal hi-fi dealers for actual supply. 

Conversely, dealers may bring clients to the centre 
or arrange for a demonstration on their behalf of 
Pioneer equipment which the dealer does not happen 
to have in stock. The aim is to have all current 
Pioneer components and systems on display, right up 
to the latest four-channel equipment. 

The showroom is open 5 Vi days per week — until 
approximately 6 pm on weekdays, and during the 
Saturday morning shopping hours. 

The present, very extensive range of Pioneer high 
fidelity equipment is the culmination of an ambition 
born when Nozomi Matsumoto built his first 
loudspeaker in 1938. He founded the Pioneer 
Electronic Corporation, of which he is still President. 
Pioneer are currently producing about 3 7i million 
loudspeakers per month and export products to 
something like 125 countries. ® 
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Pioneer Demonstration Centre Opens 

“The Pub With No Beer”, immortalised in song has recently gained a counter¬ 
part on the Sydney Hi-Fi scene: A showroom with no sales. The same showroom 
also happens to parallel another trend: “One brand service stations”. It turns out 
to be a one brand hi-fi auditorium. 



AUDIOSOUND ELECTRONIC SERVICES 

35 HEATHER STREET, COLLAROY PLATEAU, NSW 2098. Phone 982 1147 


TRADE 

ENQUIRIES 

WELCOME 


THE 

UNDISTORTED 

TRUTH 


The truth and nothing but the truth. That's what 
high fidelity is all about — reproducing a sound as 
close to the original as possible. And that's just what the 
L.D. 30 amplifier does. 

Some manufacturers build in filters and controls 
to disguise the sound. Audiosound don't need to. Distortion 
of the L.D. 30 is better than 0.08 per cent at mid¬ 
band frequencies, and less than 0.15 per cent over the 
range 30 to 20,000 Hz at LOW and high powers. 

Power is 30 watts RMS per channel with BOTH channels 
driven. Loud speaker damping factor is greater than 
50 down to BASS (20Hz) frequencies. 

All this for just $225.00. 

Want to know more? Then write to: 
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Many years ago, in 1880 or thereabouts, 
Lord Kelvin said, “I often say that when you 
can measure what you are speaking about and 
express it in numbers, you know something 
about it. When you cannot express it in 
numbers, your knowledge is of a meagre and 
unsatisfactory kind”. 

Very true - but if you cannot understand 
the numbers or their significance, then your 
knowledge is still unsatisfactory. 

Technical specifications of any kind can 
be very confusing to the beginner, and those 
relating to amplifiers are certainly no 
exception. Indeed, the multiplicity of 
standards and the trend of some 
manufacturers to use artificial power output 
figures, for instance, make translation quite 
difficult for engineers - let alone beginners. 

Before we take a look at the figures and 
see what they mean and what really matters, 
it will be as well to list the basic requirements 
of a stereo amplifier - and here we will 
include separate preamplifiers and power 
amplifiers, combined or integrated units as 
well as the amplifier sections of receivers. 

Here they are, not necessarily in order of 
importance: Low distortion, wide frequency 
range, high damping factor, adequate power 
output, unconditional stability, low hum and 
noise levels, low crosstalk, good channel 
matching, and adequate tone controls, filters, 
and general facilities. Add to these, reliability 
and ease of handling plus good styling. 


DISTORTION: The perfect amplifier does 
not yet exist, in spite of the claims to the 
contrary, and even the best, the most 
expensive, do not reproduce an exact replica 
of the input signal - 99.99% perfect - well, 
perhaps! Both tubes and transistors are 
inherently non-linear devices but special 
circuits and the use of negative feedback can 
reduce the distortion to insignificant 
amounts. 

Distortion can be divided into two kinds - 
harmonic and intermodulation, although as 
far as amplifiers are concerned, both are 
somewhat interrelated. 

Harmonic distortion means the generation 
of spurious harmonics of the input signal. 
Thus if a pure 50Hz note is applied to a poor 
amplifier, it would come out as an amplified 


50Hz fundamental plus a certain amount of 
100Hz second harmonic, 150Hz third, 200Hz 
fourth, and so on. 

Figure 1(a) shows a distorted waveform 
with a high second harmonic content. As a 
matter of interest, an amplifier that had only 
second harmonic distortion might not sound 
too bad. 

As is well known, all musical instruments 
depend on the production of harmonics (or 
partials) for their characteristic tone colour or 
timbre. This is why a note played on a flute, 
for instance, sounds different from the same 
note played on a clarinet or trumpet. 
Moreover, the relationships of harmonics and 
fundamentals help to determine the tone 
quality of such instruments as the violin or 
piano, so if our amplifier only changed those 
relationships, , the results would not 
necessarily be that unpleasant. Indeed, it 
might merely convert a grand piano into an 
upright or vice-versa (see figure 2). 

One thing is certain however, the 
high-order harmonics - the fifth, seventh, 
ninth, etc, which are not harmoniously 
related to the fundamental in the musical 
sense - are objectionable even if present in 
small proportions. Figure 3 shows how 
harmonic distortion is measured with a wave 
analyser. This instrument is tuned successively 
to the harmonics of the test frequency - 
usually 400 or 1000Hz and the readings are 
expressed as follows: 

A , + e » ,+ 


where D = percentage of total harmonic 
distortion, 

El = amplitude of fundamental voltage, 
and 

E2 = amplitude of second harmonic 
voltage, etc. 

Because high order harmonics are 


* George W. Tillett is Editor of "Audio" 
Magazine of Philadelphia, USA. 
Acknowledgement is made to "Audio" and to 
the British Audio Annual ("Hi-Fi News") in 
which some of the material was previously 
published. 


progressively more unpleasant, many 
authorities advocate a “weighted” distortion 
factor in which the harmonics are weighted in 
proportion to their relative unpleasantness 
(1). Obviously it is very difficult to assess 
relative unpleasantness and so the weighted 
system is not often used. 

A simpler method of measuring harmonic 
distortion is by using a bridge type of 
instrument that balances out the 
fundamental, leaving all the spurious 
harmonics to be measured as a total 
percentage. Figures obtained by this method 
are listed in specifications as Total Harmonic 
Distortion (THD) at a specific input 
frequency, usually 1000Hz. 

INTERMODULATION DISTORTION: This 
is the production of spurious 
sum-and-difference frequencies when two or 
more frequencies are passed through a 
non-linear amplifier. 

Figure 1(b) shows a 50Hz and 1000Hz 
note applied to an amplifier which we will 
label B. It is a reasonably good amplifier and 
so the resultant waveform is fairly pure. 
However, if we apply the same frequencies to 
amplifier A, it is quite a different story. The 
distorted 50Hz note deforms the 1000Hz 
waveform by intermodulating it as shown in 
figure 1(c). 

In this process it creates a whole series of 
sum-and-difference frequencies - 1050, 950, 
1100, and so on. These spurious frequencies 
play havoc with the reproduction of music as 
they are not harmonically related to the 
original tones. Most of the harsh distoftion 
associated with overloading and Class B 
crossover distortion is due to intermodulation 
or IM. 

There is no simple relationship between 
IM and HD but with well-designed valve 
amplifiers it is normally 4:1. In other words, 
0.25% HD roughly corresponds to 1% IM - 
up to overload point. 

There is no correlation for transistor 
amplifiers where the IM is largely dependent 
on crossover distortion. Many of the early 
transistor amplifiers had a significant amount 
of IM distortion that actually increased at low 
output levels (see figure 4). Crossover 
distortion tends to produce more IM than 
harmonic distortion - moreover the higher 
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order harmonics predominate. 

This brings us to the big questions: How 
much distortion can we actually hear, and 
how much is acceptable? 

Various tests have been made in the past 
and the general conclusion is that a THD of 
0.5% at 1000Hz can just be detected. Under 
domestic conditions it is possible that most 
people could tolerate a rather higher amount 
- especially if one considers the limitations of 
most program sources. But, bearing in mind 
the subjective unpleasantness of the high 
order harmonics and the fact that we do not 
usually know their percentages in the quoted 
figures, it is best to play safe. 

A good amplifier, then, should not have a 
greater distortion than the following: 0.3% at 
1000Hz, 0.6% at 40Hz and 1% at 10,000Hz. 
Most specifications only give the 1000Hz 
figures but if the distortion rises appreciably 
at the ends of the spectrum, it will normally 
show up in the IM figures. Standard IM 
frequencies are 40 and 7000 or 70 and 
7000Hz in a ratio of 4:1 and IM distortion 
should not exceed 1.5% at any level up to 
rated power output. 

FREQUENCY RESPONSE: What should the 
frequency response be? I would say 5Hz to 
70KHz within ldB for a really good amplifier, 
but the bandwidth could be reduced to 
20Hz-30KHz within 3dB without losing too 
much “fi”. Seventy KHz might seem a little 
high for the roll-off point but many 
authorities believe that the overall bandwidth 
ought to extend up to 200KHz or higher. 
Others say, “Wideband amplifiers are strictly 


for the bats”. What is the truth about the 
matter? Well, there are several reasons for the 
high upper limit. Here are some of them: 

1. The internal bandwidth of an amplifier 
using a large amount of negative feedback 
must extend to. at least one octave above the 
audio range to maintain stability. 

2. Assuming a flat response up to 20KHz 
is required, then the rate of attenuation above 
this frequency must not exceed 6dB per 
octave to avoid “ringing” and 

3. To reproduce square waves properly the 
passband must be 10 times the input 
frequency. 

The problem here is to equate square 
waves with music and some experts maintain 
that it is only necessary for an amplifier to 
pass square waves up to 4KHz, thus indicating 
a response up to 40KHz. 

There is a school of thought which goes 
much further than this (2). Their argument is 
based on the Helmholtz theory that most 
music really consists of a series of tiny 
transients that blend together in our ears, and 
they claim that an amplifier must therefore be 
able to reproduce a square wave of 20KHz 
without distortion. This means a bandwidth 
of ten times 20KHz or 200KHz. 

One reason why this point of view is not 
widely accepted is the limitations in program 
sources, but one thing is certain - the higher 
frequencies play a more important part in 
fidelity of reproduction than was thought 
possible some years ago. 

Tests have been made indicating that the 
removal of frequencies above 20KHz or so 
can be detected by listeners who are deaf to 


anything above 15KHz. One such experiment 
described by Slot of Philips involved two 
scientists, one of whom was absolutely deaf 
to frequencies above lOKHz and the other 
above 11 KHz (3). Both could unfailingly tell 
when a filter was switched into circuit that 
brought the highest limit down from 18KHz 
to 12KHz. Slot goes on to say, “It may be 
that the highest frequencies, even though they- 
are not actually observed, still give rise to 
intermodulation within the hearing system 
and that the absence of these subjective 
intermodulation tones is considered 
unnatural”. 

Experiments carried out some years ago at 
Wharfedale with very wideband amplifiers 
were not conclusive - sometimes listeners 
preferred a response up to 200KHz, 
sometimes a more restricted range was 
considered more natural - depending on the 
program material. 

It would seem logical to assume that if the 
upper frequencies do contain some kind of 
information, then they could also add to the 
sum total of distortion. In other words the 
wider you open the window, the more dirt 
blows in. So it would seem essential that a 
very wideband amplifier should have a 
switched filter to give best results. 

Summing up, an overall frequency range 
(measured at 1 watt) of 5Hz to 70KHz within 
1 or 2dB really represents a 
middle-of-the-road approach, with 20Hz to 
30KHz within 2dB being towards the lower: 
limit for a true hi-fi system. 

Incidentally, frequency range should 
always be quoted with a dB reference, the 


50 Hz 

50 Hz 

1000 Hz 

50 Hz 

1000 Hz 






Figure 1. Harmonic and intermodulation distortion 



Figure 3. Wave analyser method of testing amplifier 
distortion. 



Figure 5. Power bandwidth of two amplifiers. 



POWER OUTPUT-WATTS 

Figure 4. Intermodulation distortion characteristic of early 
transistor amplifier. 
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Figure 6. Responses with lOKHz square wave resolutions. 
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equals hot-dip galvanizing at 1/2 the cost 


LPS Instant Cold Galvanize should be used wherever meta 1 is exposed to 
corrosive conditions such as in the construction and maintenance of: 


'NSTAN'T 


AUTO & TRUCK BODIES RAILROADS TRAILERS 

FARMING EQUIPMENT WATER TANKS FENCING 

MARINE EQUIPMENT MOTOR BIKES OIL RI.GS& PIPE LINES 

METAL ROOFS & FLOORS TV AERIALS STRUCTURAL STEEL 

MINING EQUIPMENT SNOWMOBILES LINES & TOWERS 

OFF SHORE STRUCTURES GOLF CARTS UNDERGROUND EQUIPMENT 

POWER PLANTS PATIO FURNITURE LAWN & GARDEN EQUIPMENT 

AIR CONDITIONING, HEATING. & REFRIGERATION SYSTEMS 


.*L U ®T PROOF® 
metal fO 
Y ^Ars or 1*0 

TO HOT* 
^alvanizin * 3 


LPS Instant Cold Galvanize is a ready to use 95 p.c. PURE 
ZINC compound that provides long-lasting protection from 
rust and corrosion. 


LPS Instant Cold Galvanize is NOT A PAINT! When applied 
to iron or steel it generates a positive electric current that 
flows to the base metal. This electrochemical action fuses the 
zinc compound with the metal. Corrosion will attack only the 
outer zinc coating leaving the metal to be protected rust free. 
If coating is penetrated LPS Instant Cold Galvanize will 
sacrifice itself to protect the exposed base metal. RUST 
CANNOT SPREAD. 


TECHNICAL INFORMATION: 

Passes PREECE TEST for hot-dip galvanizing 
SINGLE APPLICATION THICKNESS - approximately V/ 2 mils 
COVERAGE — approximately 50 square feet per pound 
COST — approximately 2 i per square foot 
TOUCH DRY — 1 minute . . . can be painted over in 6 hours or 
30 minutes after baking at 350° for 15 minutes 

WITHSTANDS: 

• Over 3,000 hours in salt spray cabinet 


1 Water temperature above boiling point 


Continuous dry heat up to 750° F. 
1 Short period heat up to 1000° F. 


SPECIFICATIONS: 

LPS Instant Cold Galvanize meets or exceeds the following specifications: 


MIL • P - 46105 weld thru primer 

MIL - P - 21035 Galvanizing repair ( U.S. Navy ) 


MIL - P - 26915A for steel ( U.S. Air Force ) 


Available in 16 oz. Aerosol spray-cans 



MIL - T • 26433 for towers ( Temperate and Arctic Zones ) ( U.S. Air Force ) 
Complies with Rule 66-3 Los Angeles and San Francisco 

LPS Instant Cold Galvanize provides maximum protection when 
applied to clean, dry metal. 


LPS RESEARCH LABORATORIES, INC. 

2050 COTNER AVE. « LOS ANGELES, CALIF. 90025 


(213) 4780095 


Distributed by 

ZEPHYR PRODUCTS PTY. LTD. 
70 BATE’SFORD ROAD, CHADSTONE, 
VICTORIA 
Phone: 56 7231 
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Figure 2. Harmonics of E3 (42.1Hz) produced by an upright piano (left) and a 
7ft 6in grand piano (right). (From ''Pianos, Pianists and Sonics” by G. A. Briggs, 
Cahners Publishing, 221 Columbus Avenue, Boston , Mass. 02116.) 


often used formula “frequency response 2 to 
50KHz” or whatever being virtually 
meaningless. 

(The dB limits have not been quoted in 
the table of amplifier data associated with this 
article - but not because we disagree with the 
author’s statement. The reason simply, was 
lack of space. Happily, the figures quoted 
were in every case within 3dB or better. 
Readers interested in a particular amplifier 
would be well advised to obtain the full 
specifications and note whether dB limits are 
quoted and how the response checks with the 
author’s recommendations.) 


POWER OUTPUT: How much power is 
needed? What with experts recommending 
anything from 5 to 500 watts and speaking 
about sine-wave power, music power, peak 
power, and so on, it is no wonder many 
people are confused. 

Ample power should be available to 
handle peak transient signals without 
distortion and how much is enough depends 
on the size of the room, loudspeaker 
efficiency, and personal taste (and possibly 
that of the neighbours). 

Loudspeaker efficiencies range from the 
25% of the large horn systems right down to 
the meagre 0.5% of the small bookshelf 
models. So 1 watt fed to a large horn system 
would make as much noise as 50 watts into a 
bookshelf unit. A good average figure is 3% 
increasing to 5% for larger floor models. A 
total power of 30 to 70 watts would be 
needed for a small to average size room, 
increasing to 100 watts total for a large room. 
These figures refer to old fashioned RMS 
watts, not music power. 

(NOTE: There are so many variables here 
that the reader could be completely confused. 
On the Australian market, 15 watts RMS per 
channel would be regarded as minimal but 
adequate for normal domestic hi-fi 
requirements; 35 watts per channel would 
give a comfortable margin over likely 
requirements; 50 watts per channel or above 
would be in the high-power class. Editor, 
“E-A”.) 

What exactly is “music power’’? 

It is commonly defined as “the greatest 
single frequency power that can be obtained 
without exceeding the rated total harmonic 
distortion when the amplifier is operated 
under standard test conditions, except that 
the measurement shall be takert immediately 
after the sudden application of a signal and 
during a time interval so short that supply 
voltages within the amplifier have not 
changed from their no-signal values’’. In 
practice, this means using an external 
stabilised power supply or a special 
testingtechnique involving a pulsed input 
waveform. 

Fairly obviously, if an amplifier is tested 


using externally applied DC voltages, which 
are independent of signal, the music power 
will be the same as the so-called RMS, 
sine-wave or continuous power. 

Designers undoubtedly would like to build 
this kind of power supply right into their 
amplifiers but economics is against them. 
They are far more likely to have to settle for a 
supply which will deliver the desired voltage 
under no-signal conditions but which will 
inevitably deliver a diminishing voltage as 
increasing signal level drives the class-B output 
stages into heavier conduction. 

They justify the compromise, at least in 
part, on the grounds that music is made up 
largely of transient peaks lasting only a few 
milliseconds. Since peaks of this duration will 
not substantially affect the supply voltage, 
the amplifier will (hopefully) deliver much 
the same power output on music as if it did, 
in fact, incorporate a well regulated power 
supply. 

This is a very comfortable theory because 
it enables considerable economies to be made 



Figure 7. The square wave rise time is 
the time taken to achieve 90 per cent 
resolution from 10 per cent. 


— not only with the power supply 
transformer, rectifiers, and capacitors, but 
with the output transistors and their large 
expensive heatsinks. More than this, it enables 
an unscrupulous manufacturer to double or 
even triple the apparent output figures. 

But, of course, there are snags - for one 
thing there is no agreement as to how long the 
music transient peaks shall be. Peak powers of 
some organ works like Bach’s “Toccata and 
Fugue in D” are quite long in duration and 
the demands of some kinds of electronic 
music are even more stringent. 

The only safe guide is to judge an 
amplifier’s power performance by the RMS 
figures and to bear in mind that the music 
power rating should not exceed the RMS 
figure by more than 30%. The specified power 
should apply when both channels are driven. 
Note also that the power output is usually 
greater for 4-ohm than for 8-ohm loads. 

POWER dB RATING: Sometimes used in 
specifications as “Power output, 100 watts + 
ldB’’, “+ ldB’’ is a dishonest method of 
rating. It is roughly equivalent to 21%, so that 
the 100-watt amplifier only need put out 79 
watts! 

OVERLOAD: An amplifier should have a 
smooth overload characteristic with almost 
instantaneous recovery. A poorly designed 
power supply not only fluctuates in DC 
voltage according to the signal, but produces 
severe distortion near overload point due to a 
superimposed sawtooth “hum” waveform 
caused by insufficient smoothing at high 
currents. 

POWER BANDWIDTH: This can be 
defined as the frequency range that lies 
between the extremes where the available 
power falls by half, or 3dB. 

Figure 5 shows the power response of two 
amplifiers, one giving half power at 15Hz and 
45KHz and the other (Amplifier A again) at 
55Hz and 8.5KHz. Note that both give their 
rated power at midband and so both could be 
sold as 50-watt amplifiers. 

These days when output transformers are 
as rare as acoustic phonographs, loss of power 
at low frequencies is not too common but 
reduced output at the very high frequencies 
caused by transistor limitations is occasionally 
found. 

How important is power output at high 

(Continued on page 150) 


See overleaf for amplifier list 
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(Agencies) Pty Ltd, 

4 Duke St, Abbotsford, Vic 3067. 

Danish Hi-Fi Pty Ltd, 

698 Burke Rd, Camberwell, 

Vic 3124. 

Jacoby, Mitchell Ltd, 

469-475 Kent St, 

Sydney, NSW 2000. 

H. J. Leak (Aust) Pty Ltd, 

PO Box 122, Brookvale, 

NSW 2100. 

International Dynamics 

(Agencies) Pty Ltd, 

4 Duke St, Abbotsford, 

Vic 3067. 

W. C. Wedderspoon Pty Ltd, 

193 Clarence St, Sydney, 

NSW 2000. 

H. Rowe and Co, 

185 HoddleSt, Richmond, 

Vic 3121. 

Philips Industries Pty Ltd, 

95-99 York St, Sydney, 

NSW 2000. 
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LET YOUR HI-FI TAKE ON 
A NEW AND-UNTIL NOW- 
UNKNOWN DIMENSION! 


Monitor Sold, full range world-famous dual concentric loudspeakers, a 
further refinement in the almost legendary Tannoy range. 


ft Entirely new crossover network 

ft Facilities for adjusting treble energy to suit prevailing acoustic conditions 
ft Treble roll-off to accommodate variations in programme material 
ft Smoother frequency response in the middle treble register with a more 
constant impedance characteristic 


ELECTRONICS Australia , August, 1971 


95 


































International Dynamics (Agencies) Pty. Ltd., 
23 Elma Road, Cheltenham North, Vic., 3192. 
P.O. Box 205, Cheltenham, Vic. 3192. 

Tel. 95 03*16. 

Please send me full details on Hotel Amplifiers 
and Micro turntables and cartridges. 


NAME 

ADDRESS 


. POSTCODE 

PHONE . ID 143E 


Rotel gives you bigger sound value 

for your money 


Rotel brings you two low-priced, high-quality 
amplifiers that really meet 
all their specifications! 

The RA-610, conservatively rated at 25 watts 
R.M.S. per channel into 8 ohm loads, and the 
RA-310, rated at 15 R.M.S. into 8 ohm 
loads . . . and they both deliver the goods! 
Authoritative “Electronics Australia” 
magazine, in a recent review of both 
amplifiers, stated, “These two Rotel amplifiers 
are very good value for money indeed. 

Particular features of both amplifiers are very 
wide frequency response and output 
facilities for two sets of loudspeakers. On 
test the RA-160 performed impeccably. 

Using a high-quality magnetic cartridge and 
a pair of compact wide-range loudspeaker 
systems, it gave a completely neutral account 
of itself. That is to say, the sound quality was 


not determined by the amplifier at all 
but by the ancillary equipment. This should 
be the case with all good amplifiers. 

All controls operated very smoothly and 
background noise was low, even at advanced 
control settings. Harmonic distortion was 
less than 0.1% at 25 watts into 8 ohm 
loads at 1kHz. Frequency response was 
exceptional, with minus 3db points at 
6Hz and 200Hz. Power bandwidth was 
also very good, with minus 
3db points at 10Hz and 50Hz.” 

WRITE NOW FOR FULL TECH¬ 
NICAL REVIEWS OF THESE 
HIGH-QUALITY, LOW-PRICED 
ROTEL AMPLIFIERS. 


INTERNATIONAL DYNAMIC'S (AGENCIES) PTY. LTD. 


MICRO MR-211 OFFERS 
TOP TURNTABLE QUALITY 
AT MEDIUM COST . . . 

This precision-made unit uses the same 
basic tonearra as the famous Micro 77 Mk. II, 
which can accept virtually any kind of cartridge. 
MR-211 is powered by a 4-pole hysteresis, 
synchronous, outer-rotor motor and the 
feather-touch selector gives accurate 33 1-3 
and 45 r.p.m. speeds. The tonearm 
is fully compensated, statically balanced and 
fitted with in-built, oil-damped lift. 

Baseplate is matt-silver finished and mounted 
in wooden base with plastic dust cover. 


BUY THIS OUSTANDING 
AUDIO EQUIPMENT 
TODAY FROM . . . 

Victoria: Encel Electronics Pty. Ltd., 

431 Bridge Road, Richmond, 3121. 

Tel. 42 3762. and New South Wales: Encel 
Electronics Pty. Ltd., 257 Clarence Street, Sydney, 
2000. Tel, 29 4563, 29 4564. 

Queensland: Stereo Supplies, 100 Turbot 
Street, Brisbane, 4000. 

South Australia: Challenge Recording Co., 

6 Gays Arcade, Adelaide, 5000. 

Western Australia: Leslie Leonard, 1st Floor. 
London Court, Perth, 6000. Tasmania: Audio 
Services. 72 Wilson Street, Bumie, 7320. 


DISTRIBUTORS FOR AUSTRALIA: 


LIMITED SUPPLIES OF 
SUPERLATIVE MICRO 
4100/E MOVING COIL 
CARTRIDGES! 

The demand for these outstanding 
hand-made cartridges is great, but 
they are worth waiting for. 
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CLASSICAL 



RECORDINGS 



Reviewed by Julian Russell 

J 


The Devils of Loudon —"a purging experience" 


PENDERECKI — The Devils of Loudon. 
Music Drama. Tatiana Troyanos; Helga 
Thieme; Andrej Hiolski; Hans Sotin; 
various other soloists; the Chorus and 
Orchestra of the Hamburg State Opera, 
conducted by Marek Janowski. Philips 
Stereo 6700-042 (two discs). 

The libretto of this work is based on John 
Whiting’s dramatisation of Aldous Huxley’s 
“The Devils of Loudon’’ in the translation of 
Erich Fried. It is a terrible story of religious 
persecution, bigotry, treachery and torture in 
a small town in north-eastern France during 
the Catholic counter-reformation. 

In very brief, the Prioress of an Ursuline 
convent in the town turns what is a sexual 
desire for the parish priest, a man not noted 
for his continence, but who rejects her 
advances, into what she claims is possession 
by devils at his order. He is given a travesty of 
a trial - which has been the subject of 
comment and criticism for hundreds of years 
- savagely tortured to produce a 
“confession’’, and finally burnt at the stake. 
There are also many powerful political 
motivations in the destruction of the wordly, 
charming priest, Grandier, and as is usual in 
such cases, some personal grudges are worked 
off too. 

Those who know the composer’s splendid 
St Luke’s Passion will be aware of his ability 
to write music of great dramatic intensity. 
And this work, under necessarily short review, 
offers music as dramatic as any I’ve heard for 
many years. Strictly speaking it cannot be 
classed as an opera. Many of the vocal parts 
have spoken sections, on some occasions 
unaccompanied, at others with either solo 
instruments or combinations of instruments. 
Other passages are sung. In others, Penderecki 
uses the “speech song” of Schonberg. There 
are even choruses for men and women and a 
rare passage that might even warrant the 
description of mellifluous. It might perhaps 
be best described as a drama with music, with 
the music used not only to comment on the 
action but in some cases to describe it and the 
feelings of those taking part. 

There are moments when the music not 
only recoils in horror from what is going on 
on the stage but screams its protest at it. Long 
climaxes build up from the barest whisper to 
the confused noise of a great crowd. The cast 
is huge, as is the orchestra, though the 30 
scenes which make up the story are all brief. 
The orchestration is quite amazingly 
resourceful and always eloquent even, though 
this might be hard to believe, in the use of a 
single stroke on drum or gong. 

It must be a devastating experience to 
watch the work in an opera house. The 
shudders it produces while seated 
comfortably in one’s own room filling in - 
without difficulty - the action with the 
mind’s ear is horrifying enough. Although it 
will repel many, others will be bound to find 


it a purging experience. The whole is recorded 
with marvellous attention to detail, and 
splendid sound. But it is not for the 
squeamish. It requires a hard head to stand up 
to Penderecki’s savage battering of the mind 
and emotions. 

★ ★ ★ 

VERDI - La Traviata. Rosanna Carteri 
(Violetta); Cesare Valletti (Alfredo); 
Leonard Warren (Germont); Rome 
Opera Chorus and Orchestra, conducted 
by Pierre Monteux. RCA Victrola Mono 
VIC6004. 

It is difficult to believe when listening to 
the fresh presence of the sound in this set that 
it was recorded back in 1956. The balance 
between singers and orchestra is splendid and 
the orchestra plays admirably for Monteux. 
At RCA’s Victrola price I consider it an 
excellent bargain. Although he was 
approaching very close to 80 when he made 
the set Monteux’ rhythms were still full of 
vitality, his dynamic gradations those of a 
great artist. And he was, of course, also a 
great accompanist. Madame Carteri is a good 
though not always entirely sympathetic 
Violetta. Her tendency to harden on top 
notes sometimes gives the impression that she 
is a scold. But throughout the rest of her 
range she is smooth and expressive and her 
vocal acting is never less than creditable. 

Valletti was in those days a most 
accomplished bel canto tenor. In his 
performance here he delivers the many 
ornamentations with ease. A slight pulse is 
occasionally noticeable when his voice is 
under pressure but his attack is always clean'. 
He makes, too, some refreshing colour 
changes in timbre. I didn’t follow the work 
with a score, but from memory a few small 
cuts have been made to fit it on two discs. 

My only important disappointment was 
Warren’s Germont. He makes the character 
unnecessarily melodramatic, especially at his 
first entrance and, at times, sounds as if he 
might be singing into an echo chamber, 
though this, of course, could be put down to 
the recording. Not in his best form, Warren is 
even a little throaty in his middle register. The 
chorus, however, is first rate and Monteux’ 
domination of the whole score - and its 
performers - make it, for me at any rate, a 
set well worth acquiring at the price. 

★ ★ ★ 

BERLIOZ - Harold in Italy. The Philadelphia 
Orchestra with Joseph de Pasquale (solo 
viola), conducted by Eugene Ormandy. 
CBS Stereo SBR235413. 

This performance is perhaps not quite 
Berlioz in the Beecham-Davis tradition but it 
never lacks interest and kindles a good 
measure of excitement. Ormandy achieves a 


fine smooth treatment of Berlioz’ long French 
legato line. The March of the Pilgrims goes at 
a nice easy pace. He offers a very rustic 
sounding. Serenade, its bright dotted-note 
rhythms leading without apparent join into 
the landler-like second subject. And the 
Brigands’ Orgy is full of well disciplined 
energy. Here are brigands with real hair on 
their chests. 

The sound is excellent and the engineers 
have resisted the temptation to spotlight 
unduly the very accomplished first desk 
players. It faithfully serves the orchestra’s 
tonal splendour and unfaltering accuracy. A 
claim on the record sleeve states that “the full 
opulence of the famed Philadelphia sound . . . 
is the unique creation of Maestro Eugene 
Ormandy”. I wonder if Leopold Stokowski 
would agree? I doubt it. Solo violist Pasquale 
has a rich tone throughout but tends slightly 
to sentimentalise the first movement. 
Otherwise he’s fine. 

★ ★ ★ 

POULENC - Sinfonietta; Suite Francaise; 
Two Marches and an Intermezzo; Music 
for Les Maries de^la Tour Eiffel. Paris 
Orchestra, conducted by Georges Pretre. 
Record Society Stereo S/6373. 

Although these compositions range over a 
period from 1921 to 1947 they are all typical 
Poulenc - gay, exhilarating and elegant. The 
Sinfonietta (1947) is great fun. Poulenc 
enjoys himself no end, sliding around by 
means of the chord of the dominant ninth. 
Bits here and there in its four short 
movements recall Stravinsky’s Firebird in its 
revised orchestration. There is also an 
occasional reference to one of the themes 
from the composer’s Les Mamelles de Tiresias. 
It’s all very charming and civilised. The 
second movement is in Tarentella form and 
goes at a great bat. The third offers a 
Bizet-like melody of' great refinement. An 
enchanting reverie. An almost Haydnesque 
fourth movement makes a bracing Finale, 
often with passages as sweet as can be found 


® KENWOOD 

NEW SERIES LOUDSPEAKERS 

\ ^ KL 2080 

KL 3085 

^ w&***®« KL 7080 

KL 5080 


Solid State Amplifiers 
KA2002, KA4002 

KA 4000, KA 6000. 



Research makes the difference 


AC/DC Shortwave Portable Radios 
CRF 230, 23 Band, 27 Trans, 32 Diodes 
CRF 150, 13 Band, 19 Trans, 9 Diodes 
Cassette & Tape Recorders, Decks 

a. victor & co. 

196 Elizabeth Street, Sydney. 61 2967 

*£?«*£»!?** t* n ^l-FI amplifiers, speakers, 
turntables. Tape Recorders, Shortwave Receivers. 

Trade-Ins accepted. 

Repair Service for all overseas makes. 
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• ATTRACTIVELY STYLED 

• THREE YEARS' GUARANTEE 


Here it is.. 
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111 

J 

H 
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FI 


A combination of talented designers 
and the finest technical minds. 


Arrow proudly presents: 
Leak Stereo 70 Amplifier 


in Delibes. 

{leaders may have noticed my somewhat 
unfashionable affection for Poulenc’s music. I 
make no excuses for it. I find most of it 
wonderfully relaxing and the later liturgical 
works often deeply moving. The Eiffel Tower 
items consist of two short ironical pieces, the 
Bathing Girl of Trouville, and the pompous 
Discourse of the General. The Bathing Beauty 
is represented by a Polka at times reminiscent 
of both Stravinsky and the Walton of the 
Facade Suite. The two marches are quite 
pleasing if nothing more, and the Intermezzo 
has the bitter-sweetness so characteristic of 
Poulenc’s boulevardier-like music. 

The Suite Francaise might best be 
described as transcriptions of the pieces by 
the 16th-century French composer Claude 
Gervaise. As Harry Neville’s sleeve notes point 
out: “The Suite is no sense represents a 
‘re-composition’ of another person’s music as 
in some works by Stravinsky. Poulenc’s 
transcriptions from Gervaise are very free but 
they remain transcriptions. Although parts of 
the score are entirely by Poulenc, a careful 
stylistic unity is maintained”. In this 
composition I enjoyed particularly the crisp 
Renaissance-sounding brass. But my favourite 
on the whole disc - though not Poulenc’s - is 
the Sinfonietta. Indeed I managed to make 
the time to play it through again straight after 
I heard it for the first time, something I 
seldom do. 


★ ★ ★ 

DREYFUS - Songs Comic and Curious. 
MEALE - Quintet for Winds. 

WERDER - Concert Music for Five 
University of Adelaide Wind Quintei 
with Brian Hansford (baritone). EM 
Stereo OASD7558. 


The Stereo 70 is full of latent power—up to 35 watts RMS per channel. 
Distortion is a mere 0.1% at IKHz for all power outputs up to 25 watts RMS 
per channel. Power to spare for that second pair of speakers. Front panel is 
elegantly finished in black and silver. Walnut and Teak finish cabinet. Headphone 
socket for quiet listening, and a DIN record/replay socket for a portable tape 
recorder. Also standard inputs at back of amplifier. 

Call in for a demo. now. Write or phone for a colour brochure 
and independent test report and special Arrow Quote. 



ARROW 

ELECTRONICS 


342 KENT ST. 
SYDNEY, 29 6731 


Wonderful sound whichever model you choose 
—200 or 300, now better than ever. Shortly 
to be released is a larger model—600, with 
three speakers. Call in for a demonstration. 


Also available two 
magnificent NEW 

1L.E5 A K 1 

THREE-WAY 
SPEAKER SYSTEMS 
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George Dreyfus is certainly not the most 
profound of present-day Australian 
composers, but he-is indubitably the wittiest. 
Readers may perhaps remember his 
Galgenlieder record, put out by the same 
company last year, and have heard in the 
concert hall and on radio a good deal of his 
accomplished compositions. His new work 
will in no way disappoint them. It consists of 
an Overture, cheeky in the French manner of 
the 1920s-l930s. You will hear in it scraps of 
very pretty little tunes wryly harmonised, and 
“Rosenkavalier” whoops on the horn. 
Following this come three settings of 
anonymous verses each with its own 
characteristic oddity. The first, Sonnet Found 
in a Deserted Madhouse, has a vocal line 
reminiscent of Britten’s but is none the worse 
for that reason.. The second, Susan Simpson, 
has every word starting with an S in the 
manner of the popular song of World War I, 
“Sister Susie’s Sewing Shirts for Soldiers”. 

The third is titled Belagcholly Days, which 
imitates a singer handicapped by a heavy cold 
in the head. Then comes a setting of Walter de 
la Mare’s “The Beess Song” with its 
onomatopoeic buzzing in the vocal part. 
Lewis Carroll’s well-known “Jabberwocky” 
completes the bracket, an item full of 
charming gollywoggeries. All are sung by 
Brian Hansford, who enters cheerfully into 
the spirit of the fun, although getting off to 
an unsteady start in the first item. I also 
found his last note in Jabberwocky a little 
difficult to take, but elsewhere he uses his 
good masculine voice, though a trifle 
monotonous in colour, with commendable 
agility. 

Band 1 on Side 2 starts with the Meale 
composition and not the Werder as stated on 
both the label and sleeve, though I doubt if 
those familiar with these two Australian 
composers will be likely to confuse the two. 
They may find both works easier to digest at 
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first hearing than others by the same 
composers. Meale approaches pretty close to 
mellifluousness in his. The Adelaide Quintet 
play all five short movements with great 
refinement and the clarity of the recording 
makes the detail easy to grasp. Meale has 
returned to the sparser style of his very early 
works, discarding, at least temporarily, the 
more decorative tendencies of his later ones. 

Werder’s little quintet, written, as he told 
me by telephone, on commission “to fill the 
hole in the rest of the side” is a typically 
professional, concise piece, skilfully put 
together and displaying all the closely 
reasoned logic that distinguishes his bigger 
compositions. While I cannot describe it as 
deliberately beguiling it contains enough 
ingenuity on a modest scale to make it of 
continuing interest and a clarity that makes it 
unnecessary to follow it with the aid of a 
score. The recording of the whole disc, which 
was produced by EMI Sydney man, Eric 
Dunn, is commendably clear and vivid, in the 
case of Hansford’s voice, a wee bit too much 
so. At a guess, it might have the chance of 
reasonably good sales overseas. 

★ ★ ★ 

BRITTEN - A Spring Symphony. Jennifer 
Vyvian, soprano; Norma Procter, 
contralto; Peter Pears, tenor; the 
Orchestra and Chorus of the Royal 
Opera House, Covent Garden, conducted 
by Benjamin Britten. World Record Club 
Stereo S/4621. 

This is a reissue at an economy club price 
of the original excellent Decca disc first 
released about 10 years ago. It is a setting of 
English poems by past and present poets and 
those unfamiliar with the work will be 
rewarded by studying the texts, which 
accompany the disc, before attempting to 
listen to the music. 

It is in four parts and while I have not the 
space available to describe all these, buyers 
will find them well covered in the admirable 
sleeve notes by Gordon Steward. It is a work 
of great skill and sublety for the most part 
beautifully performed and recorded. 
Although I do not greatly care for the timbre 
of Peter Pears’ voice he us undoubtedly in 
fine form here. So, too, is Jennifer Vyvian, at 
her best as a cloying cuckoo in a bird call 
cadenza. Norma Procter is a little less at ease 
in her contribution, though even her 
performance is much better than passable. 

The work remains as fresh and exhilarating 


to me as it did the first time I heard it, Those 
who have the good sense to buy this example 
of Britten at his most expansive * and 
exhuberant will find more and more to enjoy, 
and perhaps marvel at, with every repetition. 
Very strongly recommended. 

★ ★ ★ 

MOZART - Mass in C Minor. Maria Stader 
(soprano), Hertha Topper (alto), Ernst 
Haefliget (tenor), Ivan Sardi (bass), with 
the St Hedwiafs Cathedral Choir and the 
Radio Sympnony Orchestra of Berlin 
conducted by Ferenc Fricsay. DGG 
Stereo Cassette 923072. 

This superb work, otherwise known as the 
Great Mass, is in five movements - Kyrie, 
Gloria, Credo, Sanctus and Benedictus. 
Except for a very few minor details, its 
performance here is fine. Outstanding perhaps 
is Maria Stader’s pure, clear soprano with an 
excellent range and wide powers of 
expression. Her sure sense of pitch never 
deserts her, even in the most florid passages 
and she makes the great leap on “Christe” in 
the Kyrie without any apparent difficulty. As 
against Staderis immaculate performance, 
Hertha Topper, although the possessor of a 
rich contralto, has a tendency to slide up to a 
note instead of attacking it in the middle. 
Sardi adds a reliable bass line to a splendidly 
matched team of soloists, which includes the 
always enjoyable Ernst Haefliger who hasn’t 
very much to do but does it very well. 

The choir is fine as also is the orchestra, 
and the one is always balanced to perfection 
against the other. Fricsay’s is a truly noble 
performance and the cassette sound is first 
rate. For technical reasons there is a very long 
run-off indeed at the end of the first track, 
but the turn over is correspondingly long. 
Very strongly recommended even to those 
who have little interest in church music. 

★ ★ ★ 

WOLF - Selection from the Italian Song 
Book, and two Morike lieder. Emmy 
Ameling, soprano, with Dalton Baldwin, 
piano. Philips Stereo DAL 3797. 

This most enjoyable disc suffers from the 
fact that no text of the songs is included. 
Many might well find this more than usually 
inconvenient since Miss Ameling doesn’t sing 
the Italian songs in the order in which they 
are generally published and they will find 
only minimal help among the sleeve notes. 



registered trade mark 


Just one of our 
wide range of 
INSTRUMENT 
KNOBS 



MV3/R 

Black with silver insert, 
brass bush bored for £" shaft, 
and 2 grub screws at 90°. 
H" diam. x •$" high. 


DISTRIBUTORS IN ALL STATES. 

Write for detailed illustrated 
Knob leaflet and prices. 


AEGIS PTY. LTD. 

347 Darebin Rd. ( Thornbury, Vic. 3071 
Phone 49 1017, 49 6792. P.0. Box 49 
Thornbury, Vic. 3071 


Miss Ameling has rearranged them according 
to what I can only call type, though even in 
this order they are richly varied. 

Thus she starts her recital with “Auch 
Kleine Dinge”, a little masterpiece that 
belongs to no category, then goes on to 
affectionate songs, anxious songs, and songs 
about jealousy. On side 2 the first nine are on 
humorous subjects and the rest vary, treating 
such different subjects as anger, remorse, 
bitterness and so on. 

The whole recital is skilfully planned to 




For free booklet PHONE: 982 1147 or write 
AUDIO SOUND ELECTRONIC SERVICES, 35 Heather Street, Collaroy Plateau. 2098 


That'* right, 45% discount. If 
Audiosound were an overseas 
brand it would have to pay 45% 
import duty like other im¬ 
ported equipment. 

You're lucky—it's made In 
Australia. For every dollar 
you spend, you get a dollar 
of high fidelity equipment— 
not 55 cents. 

What does 
Audiosound 
Unit-Audio mean? 


It is a complete system, 
powered by the L.D. 30, 
the Engineers amplifier; a 
belt drive turntable, ADC 
elliptical magnetic cartridge 
and a pair of speakers from 
the range of three manufac¬ 
tured by Audiosound. Price 
of a system varies from 
$498.00 to $845.00 and of 
course you can buy the com¬ 
ponents individually—all 
at 45 per cent discount. 


45 % 


DISCOUNT SYSTEM 
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REPRODUCERS CO 


293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 

TELEPHONE: 277-3066 

Australian Agents for —- ADC Cartridges and Amplifiers, Kef speakers, J. H./G. H. I 
Pritchard Arms, TRANSCRIPTOR TURNTABLES and the popular J.H. Synchronous Turntal 


THERE CAN BE NO DOUBT! 

THE ADC.26(25) CARTRIDGE 
IS THE BEST IN THE WORLD 


This is not only the opinion of enthusiasts here in Australia who are now using 
this superb unit in preference to competitive top-bracket cartridges, but also 
the verdict of ALL reviewers throughout the world. Here are extracts of some 
reviews 


HI-FI STEREO REVIEW (USA), reviewed by Hirsch-Houck Laboratories: “We had to content ourselves comparing each (other) cartridge with 
the ADC.26(25) as representative of the best available and it emerged the better choice from each such comparison.’’ 

AUDIO MAGAZINE (USA): “We have long used it (the ADC.26) as a reference standard.” Please ask for a reprint of this most revealing independent 
cartridge survey by THE professional magazine which shows positively that the ADC.26 has by far the lowest IM distortion, best channel separation, 
flattest frequency response and most perfect square-wave pattern as displayed on the scope. 

HIGH-FIDELITY MAGAZINE (USA), reviewed by CBS Laboratories: “ADC has outdone itself with the model 26(25); we know of no pickup that 
comes near these compliance figures . . . this amount of compliance COMBINED WITH THE UNIT’S VERY LOW MASS enabled this cartridge 
to track the demanding test bands 6 and 7 of CBS STR 120 and the glide tones on STR 100 at an unprecedented low stylus force of 0.25 gram . . . 
the 0.3 by 0.7 mil tip exhibited the lowest distortion yet encountered for a pickup . . . will play your records with unsurpassed clarity and accuracy.” 

THE GRAMOPHONE (UK), reviewed by John Borwick: “"The ADC.25 im mediately demonstrated its superiority with all 3 styli ... all kinds of music 
were reproduced effortlessly ... the large elliptical stylus did seem to hide some of the blemishes on older mono records and the spherical was 
less edgy on RCA Dynagroove records ... my other word of comfort relates to the excellent quality of reproduction achieved by the less 
expensive ADC cartridges . . . quality of workmanship on all the ADC cartridges is exemplary.” 

HI-FI NEWS (UK), reviewed by B. J. Webb: “Final listening tests embraced a very wide range of recorded material beginning with known difficult 
discs; they were reproduced with a most satisfying cleanliness and ou r early impressions were confirmed over an extended period . . . experienced 
listeners agreed in considering the results TO BE OUTSTANDING IN QUALITY AND REFINEMENT EQUAL TO OR BETTER THAN THOSE 
OBTAINED FROM ANY OTHER PICKUP WE HAVE TESTED . . . perhaps the outstanding characteristic of this pickup is its neutrality, there 
is an admirable lack of coloration together with a more open quality, an “unveiling” as it were of the tone in comparison with the characteristic 
quality of moving-magnet types, which would seem to be the result of low tip mass, leading to clean tracing, the avoidance of overdamping and 
the long, smooth response.” 

HI-FI SOUND (UK), reviewed by John Wright:—This equipment report compares the ADC.26 with another fine top-bracket playback head and is 
most interesting. 

“The method of holding the stylus in by magnetic attraction makes replacement very easy indeed. It is not even necessary to unplug the headshell 
and cartridge to clean the stylus. With optimum bias correction the ADC.26 tracked at the phenomenally low weight of 3 A gram while brand X 

required 1.1 gram, which frankly leaves us in some doubt as to what sort of test records brand X tracked at 0.1 gram, as in the advertisement’s 

claim ... the ADC.26 is the first cartridge we have encountered capable of GENUINELY AND CONSISTENTLY tracking at weights appreciably 
under 1 gram. Brand X ads. claim ‘lowest distortion of any cartridge,’ which is a very vague claim to check ... we decided to investigate the ADC 
claim and simultaneously subject the cartridge to a rigorous IM distortion checkout ... we can state that the distortion components from brand X 
were greater than those of the ADC.26. . .the ADC.26 consistently presented a greater wealth of inner detail (as compared to brand X) predictably 

giving the listener a sense of ease and security enabling him to listen to the music rather than the record . . . THE AJ>C.26 SOUNDS MORE 

LIKE MASTER TAPE AND LESS LIKE DISC THAN ANY OTHER CARTRIDGE WE HAVE TESTED.” 


The craftsmanship in the ADC. 26(25) is reflected in all ADC 
cartridges, even in the budget priced, remarkable ADC.220X. 


EXCLUSIVE INTERSTATE DISTRIBUTORS: 


N.S.W.: Electronic Parts Pty. Ltd., 91A York St., Sydney 2000. 

S.A.: Derek E. Jolly Group of Companies, 97 Melbourne St., North Adelaide 5006. 

W.A.: Arena Distributors (Australasia) Pty. Ltd., "Casablanca," 196 Adelaide Terrace, 
Perth 6000. 


THE ADC.26 CARTRIDGE 


Available from discriminating audio dealers. 
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display the wide range of Wolfs writing and 
to place each item to its best advantage. This 
Dutch soprano’s singing is based on great 
beauty of phrasing, impressive range, and a 
sense of interpretation that is always highly 
perceptive. 

Her accompanist, Dalton Baldwin, who 
has visited Australia with the French baritone, 
Gerard Souzay, is in splendid form. His 
accompaniments are at once helpful to the 
singer and explicit to the listener. His work 
throughout the entire disc puts him right up 
among the very finest present-day 
accompanists of German lieder. 

★ ★ ★ 

SHOSTAKOVICH - The Execution of 
Stepan Razin. The Moscow Philharmonic 
Symphony Orchestra, with Vitaly 
Gromadsky, bass, and the RSFSR 
Russian Mixed Chorus, conducted by 
Kiril Kondrashin. 

Symphony No 9, with the same orches¬ 
tra and conductor. World Record Gub 
Stereo S/4876. 

It is not difficult to imagine every 
patriotic Soviet heart expanding under the 
influence of the stirring strains of the Stepan 
Razin piece. This is in the form of a dramatic 
cantata for solo bass, chorus and A large 
orchestra. It is wildly exultant music - of 
perhaps another generation to modern ears - 
but quite extraordinarily effective as a piece 
of inspired jingoism. The music has enormous 
drive and is laden with the bitter overtones so 
often heard in Moussorgsky’s. It is graphically 
descriptive of the poem by Yevtushenko 
which it accompanies. The poem tells of the 
capture and execution of a 17th-century 
Russian revolutionary. His head continues a 
short life of its own when separated from its 
owner’s body, rather in the manner of that of 
the French saint, St Denis. The music is 
eloquently descriptive of this macabre 
comedy and is impressively played and sung 
by all concerned. The sound is great. 

The Symphony is an unpretentious work, 
more in the manner of a sinfonietta. It’s first 
movement has a neo-classical, almost 
Prokofiev-like air about it. The second 
introduces a meltingly lovely clarinet solo, 
most beautifully played by an unnamed 
musician, although the solo bassoonist, whose 
contribution hasn’t the same importance, is 
mentioned by name. Written just after the 


war ended in 1945 it shows - together with 
the rest of the work - the composer’s 
emotional release at the passing of the horrors 
he lived through. The whole culminates in a 
dance-like Finale in which I have never heard 
brass better played or recorded. Even the 
most conventional music lovers should find 
no difficulty in enjoying every bar of this 
immediately accessible music. 

★ ★ ★ 

RIMSKY - KORSAKOV - The Golden 
Cockerel. Suite from the Opera. 
Orchestra Lamoureux of Paris conducted 
by Igor Markevitch. 

KHATACHATURIAN - Gayaneh. Suite from 
the Ballet. Leningrad Philharmonic 
Orchestra conducted by Gennadi 
Rozhestwensky. DGG Stereo Cassette 
922022. 

Markevitch gives an entrancing account of 
the Golden Cockerel excerpts arranged in the 
•order they occur in the opera. Indeed, the 
suite might well be described as a “digest” of 
the stage piece. It consists of the Prelude; the 
Astrologer’s Song in orchestral form; the 
Berceuse, a little on the fast side; the King’s 
Lament for the Death of his Sons; the. 
Queen’s Dance; the Wedding Ceremony; the 
baleful Prelude to the last act; the Wedding 
Procession and the Death of the King. 
Markevitch and his orchestra get a truly 
fairy-like atmosphere into the utterly 
charming music, which I have known and 
loved since I was a boy. 

The Khatachurian suite opens with the 
famous Sabre Dance played with many more 
dynamic nuances than usual and which are 
very much to its benefit. The changes in 
orchestral timbre are especially effective. 
Other items in the suite are Noune Variation, 
Dance of the Highlanders, Gayaneh’s Adagio, 
Dance of the Young Kurds, Dance of the 
Rose Maidens, and Leginska. Khatachaturian 
makes much use of Armenian folk melodies 
which are very closely related to Russian folk 
music. The whole suite is very pleasantly 
melodious, richly harmonised and colourfully 
scored. It is beautifully and idiomatically 
played by the Leningrad. Intriguing rhythms 
flash past at exhilarating speed. The whole is 
very vividly recorded and, when playing it, 
you will need considerably less gain than is 
necessary on the first track. Altogether 
charming entertainment of the lighter kind. ® 


AUGUST 

SPEAKER SPECIALS 


MAGNA VOX 8.30, 30 watts . $57.00 
Cabinet Kit and Speakers . . $47.00 
WHARF'EDALE Unit. 3 large $55.50 
Cabinet Kit and Speakers $45.00 
MAGNA VOX 10WR and 3TC 

complete.$48.50 

Cabinet Kit and Speakers .. $37.00 
MAGNAVOX 12WR and 3TC 

complete .. $50.50 

Cabinet Kit and Speakers .. $39.00 
WHARFEDALE SUPER 10 

in R3 Cabinet.. . . $80.00 

Cabinet Kit and Speakers . . $69.50 


(Player Platforms $8.50. Tinted covers 
$8.30). 

Packing $1 per order. Freight on 
delivery. 

Send for Stereo Catalogue which 
includes Equipment Cabinets — 
Player Guide and Amplifier 
Specials. 

Makers of (Radio and Radio Furniture 
for 40 Years. 

105 CATHERINE STREET, 
LEICHHARDT, SYDNEY. 
Telephone: 56 5580. 


SOLID STATE HANDBOOK 


I A 120 page textbook describing the 

behaviour of solid state devices. 
Available from “Electronics Aus¬ 
tralia” offices in all States. Price 
$2.00, or $2.30 posted in Australia. 


SALES 


H. B. 


MEET ME AT THE FAIR 


LD30 - r. " 



_ 




quality amplifiers 
ly successful LD30 


Trade enquiries welcome. 


The Audio Fair, it’s on in Sydney from August 19-22 at the 
Koala Motor Inn. 

This new addition to the Audiosound range of hij 
is the LD30 Mkll and is modelled on the 
amplifier. 

Cross-over distortion is extremely low, resulting in very low total 
harmonic distortion over the entire audio range at both whispering and 
ear shattering levels. 

As well as all the standard features of the LD30, (high damping at 
low frequencies, etc.), it incorporates simulated quadraphonic output 
circuitry to give the sound of four channel stereo from your present 
record collection. 

The appearance is enhanced by a new trim cabinet and at $268.00 
represents outstanding value. 

Want to know more? Then, phone or write to:— ^ 

V cpypn 


AUDIOSOUND ELECTRONIC SERVICES 


35 Heather Street, 

Collaroy Plateau, 

N.S.W. 2098, Ph. 982 1147. 
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Public Address Units — Geiger Counters — Metal Locators — Decade 
Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 
Supplied for Projects in Electronics (Aust.), Wireless World, Practical 
Wireless, Electronics World, Electronics Illustrated, Practical Elec¬ 
tronics, etc. 



Frequency Meters-Digital 1 

March—May 1970 


200 KHZ 
AND 
70 MHZ 


FULL KIT OR INDIVIDUAL PARTS ONLY 






STEREO 60W + 60W R.M.S. 


P/M 

128 

JAN. 1970. 



1968 Solid State. V.T.V.M. 
ELECTRONICS (Aust.), Dec., 1968. 

BATTERY CHARGER 1A 
BLECTRON1CS (Aust.), Feb., 1966 
PLAYM ASTER 116 and 117 
and 125 GUITAR AMP. 

Electronics Australia 
June 1967 — 40 watt 
July 1967 — 60 watt 
July 1969 — 50 watt 


3-BAND SHORT-WAVE CONVERTER 
ELECTRONICS (Aust.), May. 1966. 
LAB QUALITY 

Regulated Power Supply (0-30v) 
ELECTRONICS (Aust.), Sep- 
tember, 1968. 

1966 R/C Bridge 

May, 1966._ 




PLAYMASTER 129 1/C AMP 
OCT., 1970 



3-BAND DOUBLE-CHANGE RECEIVER 

ELECTRONICS (Aust.), April, 1966. 

1966 3in CRO 

ELECTRONICS (Aust.), May, 1966. 

PLAYMASTER 132. JUNE, 1971. 



FOUR-CHANNEL AUDIO MIXER 

ELECTRONICS (Aust.), Feb., 1966 & 1967. 

3-BAND 3-RECEIVER 

ELECTRONICS (Aust.), Nov., 1966. 

TRANSISTOR 
MILLIVOLT METER 

Electronics (Aust.), 

May, 1968. 


1970 - COMMUNICATIONS 
RECEIVER-240 

SOLID STATE 

FULL KIT OR INDIVIDUAL PARTS ONLY 




MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT 
PARTS-YOU NAME IT--WE WILL QUOTE 

VALVES — TRANSISTORS — ZENER & POWER DIODES — SEMI-CONDUCTORS — DIACS — 
TRIACS — S.C.R'S. — l/C'S. SPEAKERS — MICROPHONES — COILS — IFT'S. TRANSFOR. 
MERS — INST CASES — METALWORK. PLAYERS & CHANGERS — METERS — RELAYS — 
CONDENSERS — RESISTORS — BEZELS — STYLII — CARTRIDGES — RECORDING TAPE - 
PROBES — INSTRUMENTS — POTENTIOMETERS — CRYSTALS — FERRITE BEADS — CORES 
— BALUNS — TERMINALS — CO-AXIAL PLUGS & SOCKETS — MULTI CONNECTORS — 
PRINTED CIRCUIT BOARDS — COPPER WINDING WIRE — ETC. — ETC. — 


Phone 63-3596 


596 E n X. F (SALES) PH 

E. U. Ot E. pjy. ltd. 

232 FLINDERS LANE, MELBOURNE, VICTORIA 3000 


Phone 63-3596 
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AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS — 
GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS — 
RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY — 
TRANSISTOR AND VALVE TYPES. 



POPULAR KITS - TOP QUALITY - LOWEST PRICES 


INSTRUMENTS 
C.R.O. UNITS 

1.3 In fully calibrated 
1963. 

2. CRO wide band pre¬ 
amp. 

3. CRO wide band pre¬ 

amp. probe x 10. 

4. CRO wide band pre¬ 
amp. probe x 100. 

5. CRO Wide Band pre¬ 
amp cath/fol. 

6. 1966 3ln C.R.O. 

7. 1968 3!n Audo 

C.R.O. 

MULTIMETERS 8c VTVM'S 

8. Metcrless Voltmeter. 

9. Solid state Ml voltmeter 

(A.C). 

tO. Noise, distortion, m- 


yoltrn.tJ fvM _ 


5 per 
1 per 


11. 1966 

cent. 

12. 1966 VTVM 

cent. 

13. 1968 solid State VOM 

— 5 per cent. 

14. 1968 Solid State VOM 

15. VTVfvf—diode probe. 

16. VTVM — XI0 audio 

probe. 

17. VTVM — EHT probe. 

BRIDGES 

18. 1966 R.C. bridge. 

19. 1968 R.C. bridge and 
sio/inj. 

TV INSTRUMENTS 

20. Wide range pulse gener¬ 

ator. 

21. Sweep gen range ex¬ 
tender. 

AUDIO INSTRUMENTS 

22. High performance AF 

gen. 

23. Solid state AF Gen. 

24. Direct reading AF 

meter. 

25. Square Wave Gen 

10HZ-1MHZ. 

26. 1968 Solid state AF 

Gen. 

27. Additive frequency 

meter. 

28. AF Tone burst gen. 

29. Solid state AF gen 

1968. 

30. Scaler Divider Unit. 

31. Crystal frequency ca¬ 

librator. 

32. 1970 high performance 

AF gen. 

R.F. INSTRUMENTS 

33. Crystal osdllator unit. 

34. S.W.R. Indicator. 

35. 1966 basic test os¬ 

cillator. 

36. Sig/ Inj and R.C. bridge. 

37.1969 Solid state dip 
OSC. 

38. Solid state test OSC. 

39. "Q” Meter. 

40. Laser Unit (Laser Tube 

$178). 

41. Digital frequency meter 
—200KHZ. 

42. Digital freg meter 
70MHZ. 

43.1970 genetracer — 
(combined gener- 
tor/sig tracer). 

44. Oscillator calibrator. 

45. I.F. alignment oscillator. 

46. 100KHZ crystal call- 
brator. 


47. 1 MHZ crystal calibra- 

48. Solid state gate dipper. 

49. Harmonic spotting 

generator. 

50. VHF dip oscillator. 

51. VHF powermatch. 

52. Powermatch flela/s det. 

53. Signal Injector and tra¬ 

cer. 

54. R.F. detection unit. 

55. S.W.R. reflectometer. 

56. R.F. Impedance bridge. 

BATTERY CHARGERS 

57. Universal h/dutv auto¬ 

charge. 

58. 6 or 12 volt — 1 amp 

unit. 

REGULATED POWER SUP- 
PLIES 

59. H.T. 190 to 270V DC 
at 40mA with volts 
and current meter. 

60. Laboratory type 30/1 

unit. 

61. Val-stab unit. 

62. Trans-stab unit. 

TRAIN CONTROL UNITS 

63.1967 model train con- 
trol. _ 

64. 1967 Model Train 
Control with simulated 
Inertia. 

65. 1968 High Power Unit. 

66. Power Supply. Model 
Trains. 

67. SCR-PUT Control Unit 

1971. 

68. SCR-PUT Control Unit. 
1971 with simulated 
Inertia. 

VOLTAGE/CURRENT 

CONTROLS 

69. Vari-Watt Power Con- 

70. Varf-Tach Motor Con¬ 
trol. 

71. Auto Light Dimmer 
2KW. 

72. Auto. Light Dimmer 
4KW. 

73. Varl-Light Dimmer 
300W. 

74. Auto-Light Control. 

75. BHjjht-Dim Light Con- 

76. SCR Speed Controller. 
AUTOMOTIVE UNITS 

77. 6 or 12 Volt W/Dwell 
Angle. 

78. 6 or 12 Volt W/Dwell 
Angle. 

79. Tacho and Dwell Unit 
for Service Stations. 

80. Ro-Fo Transistor Igni¬ 
tion Unit. 

81. Dwell Extender Unit. 

82. C.D.l. Solid State Unit. 

83. All Electronic Ignition 
Kit. 

MISCELLANEOUS KITS 

84. Geiger Counter Solid 
State. 

85. Photo Timer. 

86. Direct Reading Imped¬ 
ance Meter Unit. 

87. Electronic Anemometer 

88. Simple Proximity 

Alarm. 

89. Pipe and Wiring Loca¬ 
tor. 

90. Resonance Meter. 

91. Electric Fence. Solid 
State. 

92. Electronic Metronome. 
Accentuated Beat. 


93. Transistor Test Set. 

94. Electronic Thermome¬ 
ter. 

95. Flasher Units. 

96. Solid State Varlac 
Unit. 

97. Lie Detector Unit. 

98. Metal Locator. 

99. Stroboscope Unit. 

100. Electronic Canary. 

101.240 Volt Lamp Fla¬ 
sher. 

102. Electronic Siren. 

103. Electronic Speed Sen¬ 
try. 

104. Ultrasonic Obstacle 
Senser. 

105. Testmaster. 

106. Probe Type Capaci¬ 
tance Meter. 

107. AC Line Filter Unit 

108. Solid State Proximity 

SW. 

109. Intercomm Unit. 2 

Station. 

110. Intercomm Unit. 4 

Station. 

111. Intercomm Unit. 6 

Station. 

HIGH FIDELITY AMPLI¬ 
FIERS 

MONO UNITS 

112.10 Watt Bask Amp. 
SI State. 

113.25 Watt Basic Amp. 
SI State. 

114.50 Watt Basic Amp. 
SI State. 

115. HI-FI 3 with Controls 
(Valve). 

116. Mullard 3-3. 

117. 10 Watt Solid State. 

H8. 25 Watt Solid State. 

119. 50 Watt Solid State. 

STEREO UNITS 

120. Mullard 3-3. (Valve). 

121. Mullard 10-10 

122. « 10-10 (Valve). 

123. Philips 10-10 solid 
state. 

124. Paymaster 113 solid 
state. 

125. Playmaster 115 solid 
state. 

126. Playmaster 118. Valve. 

127. Playmaster 3x3 solid 
state. 

128. Playmaster 10 x 10 
solid state. 

129. Playmaster 10 + 10 

(Protected). 

130. Playmaster 128 

20 + 20W S/S. 

131. Playmaster 128 

60+ 60W S/S. 

132. Playmaster 129 3+3 
Int/clrc. 

133. Playmaster 130 

H / Phone Amp. 

134. Playmaster 132 

45 + 45 or 23 x 23w. 

PUBLIC ADDRESS UNITS 

135. 10 watt standard solid 
state. 

136. 25 watt standard solid 
state. 

137.50 watt standard solid 
state. 

138. Playmaster stereo p.a. 
unit. 

139. Playmaster 30W pa 
unit. 

140. Playmaster 12-240 
|.a. unit. 


141. 


) + 50 watt p.a. unit. 


GUITAR UNITS 


142. Playmaster 
watt. 

116 

40 

143. Playmaster 
watt. 

117 

60 

144. Playmaster 
watt. 

125 

50 


145. Guitar fuzz box. 

146. Guitar waa waa unit. 

147. Guitar reverb unit. 

148. Guitar treble /boost 
unit. 

STEREOGRAM UNITS 

149. Playmaster 124. 

1 SO. Playmaster 1 32. 

MISCELLANEOUS AUDIO 
UNITS 

151. Theremin unit. 

152. 1968 vol/comp unit. 

153. Keyless organ unit. 

154. Organ tremulant/vib 
unit. 

155. Muslcolor unit. 

156. Stereo phone adaptor. 

157. 1970 l/C vol/comp 
unit. 

CONTROL UNITS 

158. Playmaster 104. 

159. Playmaster 112. 

160. Playmaster 120. 

161. Playmaster 127. 

MIXER UNITS 

162. Solid state 4 channel 
unit. 

163. Solid State 4 channel 
hl-imp. 

164. Universal mixer 8 
channel. 

165. Universal mixer 3 
high. 

INPUTS with TREMELO 

166. Universal • stereo 

systems. 

PREAMPLIFIER UNITS 

167. S/S Silicon mono. 

168. S/S dynamic mlc 
mono. 

169. S/S dynamic mlc ster¬ 
eo. 

170. Playmaster 115 fet. 
stereo. 

1 71. Playmaster 118. 

172. Sound projector pre¬ 
amp. 

173. Balanced mlc preamp. 

TAPE AMPLIFIER UNITS 

174. Solid state preamp. 

175. Playmaster 110 mono. 

176. Playmaster 110 stereo. 

177. Playmaster 110 power 
unit. 

178. Playmaster 110 

mono/stereo adaptor/ 
power unit. 

179. Solid state VOX unit. 

180. Tape actuated relay. 

TUNER UNITS 

181. Playmaster 111. 

182. Playmaster 114. 

183. Playmaster 122. 

184. Playmaster 123. 

185. Playmaster 131. 

MUSICAL INSTRUMENTS 
ETC. 

186. Electronic Bongo 

Drums. 

187. Electronic Auto 

Drums. 

188. Electronic Console 

Sound Effects Synthesi¬ 
ser. 

189. Telephone Amplifier. 

190. Electronic Megaphone. 


RECEIVERS 

191. Synchrodyne Unit, 

192. Deltahet . . . Valve 
Unit. 

193. ABC-3. 

194. ABC-4. 

195. ABC-5. 

196.3 Band D/Change 
Superhat. 

197. 3 Band 2. 

198. 3 Band 3. 

199. 1967 All Wave 2. 

200. 1967 All Wave 3. 

201.1967 All Wave 4. 

202. 1967 All Wave 5. 

203. 1967 All Wave 6. 

204. 1967 All Wave 7. 

205. Fet Transistor 3. 

206 B Fet d T a rVnslstor 3. All 
Wave. 

207. Int/Circuit TRF. 

208. Transistor 1. 

209. Transistor 2. 

210. Transistor 3. 

211. Panoramic Receiver 
Unit. 

212.240 Communications 

213. 27^MHz Radio Control 

214. All Wave Int/Clrcult 

2 . 

215. Fremodyne 4. Solid 
State. 

216. Fremodyne 4. RF Sect 
only. 

217. no Communications 

218. Car Antenna Signal 

Booster. 

219.3 Band Preselector. 
S/State. 

220. Radio Control Link 

221. 1^60 Communications 

222. Deltahet Mk 2 
Communications RX. 

^ Solid State. 

223. Modular 3 Band RX. 

CONVERTERS 

224. Basic Short Wave Unit. 

225. 50 and 144 MHz Unit. 

226. Low Frequency Unit. 

227. 144 MHz. Solid State. 

228. Marine/Fire Band 
Unit. 

TRANSMITTERS 

229. 144 MHz. 20 watt. 

230. 3 Band A.M. TX. 10 
watt. 

231. 52 MH*. A.M. TX. 7.5 
. watt. 

232. Modulator/ P-supply 
and PA. 20w. 

233. Basic 3 Band TX. 20 
watt. 

234. Linear Amp. 250 watt. 
SSB. 

235. 52MHz Handset. 

236. 144 MHz Handset. 

MISCELLANEOUS UNITS 

237. Morse Practice Set. 

238. “Q” Multiplier. 

2 3 9. Noise Silencer. 
S/ State. 

240. Automatic Morse Key 
Unit. 

241. RF Preamp Unit. 
SI State. 

242. BFO Ceramic Filter 
Unit. 

243. VFO Unit. Solid State. 


MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT 
PARTS - YOU NAME IT - WE WILL QUOTE 


Phone 63 3596 


E ft A, F (SALES) 

• U. tJL E» PTY. LTD. 

232 FLINDERS LANE, MELBOURNE, VICTORIA. 3000. 


Phone 63 3596 
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here is a completely new 
Rola speaker system - 
in kit form! 


Now you can easily make up your own high efficiency, wide range 
speaker system at low cost! Plessey Rola has released a new kit 
containing two newly developed loudspeakers, all necessary electrical 
componentry and details to construct the small 17" x IOV 2 " x 8 3 /4" overall 
enclosure. You get: A Plessey Rola C60 woofer and C3GX tweeter, a 
special tunnel port, hook-up wire, cross-over condenser, 50 ohm 
potentiometer, control knob, component mounting board, external 
terminals and construction details — all securely packed in polystyrene. 
The completed 0.625 cu. ft. system has a frequency response from 
50 Hz to 19 kHz and will handle 10 watts RMS. 


C60 Woofer 

A new highly compliant, high efficiency bass 
speaker offering optimum performance in 
small enclosures. Response is from 35 Hz to 
7,500 Hz±6dB. The specially treated heavy 
mass cone achieves sharp cut-off at the 5,000 
cross-over point. The 1 lb. 11 oz. magnet 
assembly with air gap flux density of 12,000 
gauss minimises transient distortion. 


C3GX Tweeter 

A new curvilinear cone tweeter with 
flat response from 1,500 Hz to 19 
kHz±6dB. The cone is designed to 
achieve a sharp, low frequency 
Hz cut-off. With suitable cross-over 
this speaker can be used in a 10 
watts RMS system. 


PLESSEY 

Rola 



Plessey Rola Pty Limited 
The Boulevard Richmond Victoria 3121 
Telephone 42 3921 Telex 30383 
NSW PO Box 2 Villawood 2163 
Telephone 72 0133 


kit components 
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VARIETY FARE 

REVIEWS OF OTHER RECORDINGS 


privilege of obtaining this fine performance at 
the ridiculously low price of $5 for the two 
discs, attractively packaged in a double sleeve. 
(H.A.T.) 

★ ★ ★ 

PEACE ON EARTH. Kamahl. Stereo, 
Phonogram 6357-002. 

Interest: Songs of peace and aspiration. 
Performance: Outstanding. 

Quality: Very clean. 

Stereo: Good separation, spread. 


Devotional and Classical Organ 


THERE IS MORE TO LIFE. George Beverly 
Shea. Arranged and conducted by Bill 
Walker. Stereo Dynagroove, RCA 
LSP-4402. 

Interest: Bev Shea’s latest. 

Performance: Characteristic. 

Quality: Normal. 

Stereo: Normal. 

The reverse side carries the endorsement 
'‘Gospel songs for the ‘now’ generation”, with 
further reference to ‘‘message” songs and 
“dynamic rhythms”. 

The title song “There Is More To Life” 
certainly meets the description and is among 
the most successful Bev Shea numbers for 
quite a while. “O Happy Day” also comes off 
well and leaves one with the feeling that he 
should concentrate more on these faster 
numbers and modern settings, with rhythm 
and group backing. What a pity that all the 
numbers on this album didn’t conform to this 
formula: He Has Time - Standing In The 
Need Of Prayer - Rock Of Ages - Lonesome 
Valley - Does Jesus Care? - Acres Of 

Diamonds - Jesus Will Give You Rest. 

If your hair is turning grey, don’t be put 
off by the reference to the “now” generation. 
The album is more for you than for them. 

You’ll like it (W.N.W.) 

★ ★ ★ 

REQUIEM MASS (Verdi). Maria Stader, 
soprano; Marianna Radev, mezzo; 
Helmut Krebs, tenor; Kim Borg, bass; 
the RIAS Chamber Choir and the Choir 
of St Hedwig’s Cathedral, Berlin; the 
RIAS Symphony Orchestra conducted 
by Ference Fricsay. Heliodor 
(Phonogram) Stereo 2700 011. 

Interest: Concert hall devotional. 
f Performance: Splendid. 

Quality: Dated. 

Stereo: Reprocessed. 

In 1871 Verdi expressed the opinion: 
“There are already so many requiem masses - 
it is useless to add to their number”. Yet only 
two years later he started work on this great 
work, regarded by many as his supreme 
masterpiece. The reason for this change of 
heart was the death of the Italian poet 
Alessandro Manzoni, whom Verdi revered 
with an almost superstitious fervour. 

The age of this recording is indicated by 
the reprocessed stereo - we may assume that 
it dates from the late 1950s. The performance 
has many fine features, but its finest asset is 
the splendid singing of Maria Stader. Marianna 
Radev supports her nobly in the ensemble 
singing, and also performs well in her solos. 
Helmut Krebs also presents a fine 
performance, exhibiting no strain in the 


difficult parts of his role, and always securely 
on pitch; while Kim Borg provides the kind of 
competent performance one would expect of 
such an experienced singer. The disciplined 
singing of the choir shows evidence of the 
careful preparation in rehearsal which 
performances of great works require. Finally, 
the sympathetic accompaniment provided by 
Fricsay deserves comment. I do not often 
enjoy the performances of this conductor, as I 
find him too introspective in purely orchestral 
works, but in support of solo performers he is 
often preferable to the extrovert conductors. 

As indicated above, the recording is an 
oldish one, and one has to accept the 
limitations of pre-stereo sound. However, this 
is not too great a penalty to pay for the 


1812 OVERTURE (Tchaikowsky) and other 
Russian orchestral works. The Royal 
Philharmonic Orchestra, the Band of the 
Grenadier Guards, The John Aldis Choir 
and the Welsh National Opera Chorus, 
conducted by Leopold Stokowski. Decca 
Phase 4 Stereo (EMI). 

Interest: Another 1812. 

Performance: Highly satisfying. 

Quality: Superb. 

Stereo: Excellent. 

Stowkowski’s “1812” has some unusual 
features. At one stage the choir bursts in, as 
though they are going to sing the whole of the 
“God Preserve The Czar” tune, but 
mysteriously, after about two bars they stop. 
The “cannons” are presumably pistol shots 
taped at 15ips and dubbed in at a slower 
speed - a very effective trick invented by 
Decca engineers. At the end, the peals of bells 
are allowed to continue after the music stops, 
and then fade out gradually. The whole piece 
is very well played by the orchestra, and the 
recording is of superb quality. 

Side 2 has an excitingly vigorous recording 
of the “Polovtsian Dances” from Borodin’s 
“Prince Igor”. Stokowski’s old 78rpm 
recording of this piece was a great favourite of 
mine, and now this new recording shows that 
the old master has not in the least lost his 
touch. The only defect concerns the 
contribution by the choir - this is regrettable, 
since I feel the piece gains immeasurably 
when a choir is used. The singers add a few 
pastel shades to what is otherwise a vividly 
coloured orchestral canvas. Here the choir 
sounds under-rehearsed, almost as though 


Only three or four of the numbers on this 
album are devotional but it is listed in this 
section because it should appeal strongly to 
the same audience. Recorded at United Sound 
Studios, Sydney, it has already won the Major 
Radio Network award for the best male vocal 
album of 1970. 

As the title suggests, Kamahl’s theme 
expresses a personal desire for peace. Side 1 
has: The World The Way I Want It - The 
Impossible Dream - Someplace Green - 
Bridge Over Troubled Water - Gonna Build A 
Mountain - I’ve Gotta Be Me. 

As if to provide an answer, the devotional 
theme appears in side 2: Through The Eyes 
Of A Child - Say Amen - The Borning Day 
- Go Tell It On The Mountain - Mary’s Boy 
Child - Virgin Mary Had A Baby Boy. 

A notable feature of the album is the 
changes of pace and style, which Kamahl 
matches with a complete change of voice 
timbre. No wonder it took out the Major 
Network award. Recommended. (W.N.W.) 


they are sight-reading their music, and in 
consequence there is a slight air of hesitation 
- almost of lack of confidence. This effect 
tends to be heightened by the recording 
engineer having kept their contribution at 
rather low level. 

Side 2 is completed by an interesting short 
early work of Stravinsky’s, “Pastorale”. 
Although written as early as 1908, it 
foreshadows the composer’s later neo-classical 
style. It is so attractive that one regrets its 
short duration. (H.A.T.) 

★ ★ ★ 

THE MAGIC OF BORODIN. The Kingsway 
Symphony Orchestra, conducted by 
Camarata. Decca Phase 4 Stereo (EMI) 
PFS.4209. 

Interest: Tuneful Russian classics. 
Performance: Lush. 

Quality: Excellent. 

Stereo: Excellent. 

This release should appeal particularly to 
those who enjoyed the companion disc by the 
same combination featuring the music of 
Rimsky-Korsakov. Like that disc, it presents a 
lush performance of fine melodies, richly 
scored and sumptuously recorded in Phase 4 
Stereo. 

I am not.entirely happy about the way the 
program is arranged. During the performance, 
the familiar “Polovtsian Dances” are played, 
but these are split into four sections, and 
other pieces are interspersed. This is a pity, 
since they are splendidly played, but after 
many years of listening to them as an integral 
work, I find it difficult to adjust my thinking 
to regard them as individual pieces. Naturally, 
those not familiar with these vivid dances will 
not have the same reaction. The disc starts 
with the “Prince Igor” Overture, and also 
includes: Nocturne In The Steppes Of 
Central Asia - Melody From String Quartet 
In D. Those who have yet to make the 


Reviews in this section are by Neville Williams, Harry Tyrer, Gill Wahlquist, Philip 
Pik, George Hughes. 


Instrumental, Vocal and Humour . . . 
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DICK SMITH 



The 

Electronic 

"Nut" 


Why stand for hours at the 
counter waiting?— 

Try the "nut" (Quick-Diek) 


for service 



Realistic communication receiver .. $234 or 
$3 a week. 

Nova Tech "Action” — VHF and FM Hi-Lo 
band receiver $2 per week) 

SPECIALS 

7x5 speakers. $4.50 

OA91 Diodes. 23c 

BC 107 transistors. 45c 

Cassette head cleaner. $1.49 

4 drawer cabinet. $1.60 

Belling Lee Hi-band mobile aerials .. $6.90 

Multimeters. .. $16.68 

Walkie TalkJes CPMG approved) Just 

each.$29.25 

EM402 Diodes. 34c 

2N3055 transistors. $1.66 

2N3646 transistors.64c 

Car aerials. $2.27 

Stereo headphones. $6.75 

Matrix and Zephyr board, scope irons, nibling 
tools, coax connectors, P.C. board, Sato parts, 
tapes, tag-strips, nuts, screws, washers and bolts. 
Radio parts catalogues, each .. .. $3.00 

Sinclair Project 60 available on terms. 

So you had better rush out to the nut before 
he comes to his senses! 

DICK SMITH 
Wholesale Pty. Ltd. 

10 Atchison St., St. Leonards 
Phone 43 1414 



acquaintance of this composer’s delightful 
melodies will find plenty to enjoy here. 
(H.A.T.) 

★ ★ ★ 

THE MUSIC LOVERS. Original film 
soundtrack, featuring the music of 
Tchaikovsky, played by the London 
Symphony Orchestra conducted by 
Andre Previn. United Artists (Festival) 
Stereo SUAL-934110, 

Interest: For filmgoers. 

Performance: Routine. 

Quality: Fair. 

Stereo: Normal. 

I presume most people will know that the 
film whose soundtrack music is featured here 
is “based on” the life of Tchaikovsky (how 
many sins of historical inaccuracy have 
Hollywood writers excused by this glib 
phrase). 

The one feature about this soundtrack 
music that sets it apart from the others is that 
it is all straight out of the classical repertoire, 
and played by a full-scale symphony 
orchestra. This will do a lot to popularise the 
music of Tchaikovsky, but as in every case the 
tracks contain only short excerpts of the 
original works, they can only be regarded as 
appetisers for those prepared to sit down for 
the full course. 

One noticeable feature of the selection is. 
that in general the more hackneyed items of 
Tchaikovsky’s music (those which have 
already been bowdlerised as popular songs) 
have been avoided. This was certainly 
intentional. The sole . exception, the Love 
Theme from “Romeo And Juliet”, would be 
hard to leave out in this context. An excerpt 
from the B Flat Minor Piano Concerto avoids 
the familiar opening chords, and presents 
instead the beguiling melody of the second 
movement. The “Starry Night” theme is not 
included in the excerpt from the Sixth 
Symphony . . . and so on. 

The big question now is, which of the 
tunes featured in the film will be the one to 
climb the popularity charts. At the time of 
writing it is too early to say. (H.A.T.) 

★ ★ ★ 

PATHWAY TO THE SUN. The Festival Band 
of the NSW Band Association with the 
Lane Cove Choral Society. RCA Stereo 
SL-101901. 

Interest: Australiana portrayed in music. 
Quality: Good. 

Performance: Good. 

Stereo: Effective spread. 

It was not a surprise that sooner or later 
some enterprising musical groups would “get 
their heads together” and perform a musical 
work which would depict the history of 
Australia from the first landing, through the 
pioneering days, and up to the present day. 
The composer, Raymond Cray composed this 
suite for Brass and Choir. He portrays the 
landing at Sydney Cove with the sounding of 
drums and bugles of soldiers on our soil for 
the first time. The remaining movements 
portray the difficulties of transport, the 
feeling of first industry, the suggestion of 
social activities in the life of the early 
squatters, and then the sound of modern life 
and worship. 

On the second side, the modern scene is 
presented in three musical abstracts, the first 
of the three originally composed to 
commemorate National Youth Week in 
Melbourne. 

To those not familiar with close chording, 
the performance may seem a little “way out” 
or that the choir and band are not exactly in 
tune with each other. Despite the good 


performance, I felt that the choir was lost 
behind the band, and that there was evidence 
of too much reverberation so that it was 
difficult to realise a good diction from the 
choir. The nine titles, in order, are: Soliloquy 

- Waggon Wheels - The Tanner - The 
Squatter - The Silver Chalice - Finale - 
Song Of Youth - Song Of Autumn - Teena. 
(G.F.H.) 

★ ★ ★ 

MARILYN HORNE SINGS CARMEN. 
Marilyn Horne, mezzo-soprano with 
other soloists and the Royal 
Philharmonic Orchestra and Chorus, 
conducted by Henry Lewis. Decca Phase 
4 stereo PFS 4204. 

Interest: Opera highlights. 

Performance: Convincing. 

Quality: Excellent. 

Stereo: Well done. 

If I had any disappointment at all about 
this disc, it was because it is only a highlights 
recording, instead of the full opera. Marilyn 
Horne makes a very convincing Carmen, 
vocally and (to judge by the cover pictures) 
physically as well. Her strong contralto ideally 
projects the fiery, passionate and wanton 
character of Carmen. She is strongly 
supported by Michele Molese as Don Jose; 
Maria Pellegrini as Fransquita; Gwyneth 
Griffiths as Mercedes. The Royal 
Philharmonic plays admirably throughout. 

The only weakness musically is in the 
choral sections, where the singers sound too 
formal and stiff most of the time. In direct 
contrast, the final duet between Carmen and 
Don Jose gets right into the spirit of the 
thing, working up to white heat until 
Carmen’s rejection of Don Jose with “Je ne 
t’aime plus”, 

I know some critics have said unkind 
things about Phase 4, because of its ability to 
give emphasis to a particular instrument or 
singer by increasing the level of the channel in 
which it has been recorded. I am an 
unrepentant Philistine in this matter, and find 
it entirely appropriate when Don Jose 
suddenly appears “forward left”, while the 
chorus remains in the background. What 
opera enthusiast would not welcome the 
chance to be on stage during the performance 
of his favourite work; or what concert-goer 
would not sit close to the soloist given the 
chance. For this reason, I shall continue to 
give Phase 4 releases an “excellent” rating for 
sound quality - as I do with this recording. 
(H.A.T.) 

★ ★ ★ 

THE BEST OF FERRANTE AND TEICHER. 
Two-disc set, at the special price of 
$7.95. United Artists (Festival) Stereo 
SUAL-125-6. 

Interest: Piano duo with orchestra. 
Performance: Polished style. 

Quality: Good throughout. 

Stereo: One piano each channel, 

orchestra well spread. 

This two-disc set, issued -at the special 
price of $7.95, contains 10 tracks selected 
from the discs, this piano duo have made at 
regular six monthly intervals. However, it is 
plain from the titles that the majority of them 
are from their more recent discs. There are 20 
tracks in all, but as these are all rather longer 
than usual, the playing time is quite good at 
about 20 minutes a side. 

Ferrante and Teicher fans, who will 
presumably make up the larger part of the 
market for this set, will know what to expect 

- the slick and polished playing of the two 
pianos, with plenty of rippling arpeggios, 
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skilful arrangements and a largish orchestra of 
competent studio musicians providing the 
main melodic background around which the 
pianos build their themes. It’s all very relaxing 
and pleasant listening. The 20 tracks include 
such popular favourites as: Raindrops Keep 
Falling On My Head - By The Time I Get To 
Phoenix - Love Theme From “Romeo And 
Juliet” - MacArthur Park - Little Green 
Apples - Born Free - Midnight Cowboy. I 
had heard them all before, so on this occasion 
I did not listen all through, but sampled here 
and there to check sound quality - which was 
quite satisfactory. (H.A.T.) 

★ ★ ★ 

MORE SWITCHED ON BACHARACH. 
Performed on the Moog Synthesiser by 
Sir Christopher Scott. MCA (Astor) 
Stereo MAP/S 3942. 

interest: Bacharach a la Moog. 
Performance: Comes over well. 

Quality: Very good. 

Stereo: Well spread. 

The formula used by Sir Christopher Scott 
for his arrangements of popular Bacharach 
tunes in this selection is basically the one 
which I have tended to criticise in Moog discs 
- the Moog providing the melodic line, and 
backed by bass and percussion - but 
somehow, on this occasion it comes off. 
There are some interesting effects, and since 
no names are credited for the rhythm and 
percussion, one has to assume that these 
effects are actually provided by the Moog. 

Leaving theories aside, I can say that the 
overall effect is very pleasant, and the 
Bacharach tunes lend themselves very well to 
the Moog treatment. The titles are: Raindrops 
Keep Falling On My Head - Wishin’ And 
Hopin’ - Always Something There To 
Remind Me - Close To You - Everybody’s 
Out Of Town - Paper Mache - A Message To 
Michael - I’ll Never Fall In Love Again - 
Reach Out For Me - Promises, Promises - 
Trains And Boats And planes. The sound 
quality is of good modern standard, with 
maximum use made of the stereo spectrum. 
(H.A.T.) 

★ ★ ★ 

KING OF THE ROAD. Billy Strange plays 
Roger Miller. Calendar (Festival) Stereo 
SR66-9,821. 

Interest: Uptown country music. 
Performance: Interesting, 

Quality: Fine. 

Stereo: Wide separation. 

Billy Strange came by this tribute to 
Roger Miller through no coincidence - they 
stem from similar moulds. Born in Long 
Beach, California, he started his career as a 
“country picker” at the age of seven. Through 
the years he has gained recognition, not only 
as a guitarist, but as an arranger as well. 
Currently he is said to be arranging for Dean 
Martin, Nancy Sinatra and many other stars. 

On this album of what is often called 
“Uptown Music”, Strange plays as well as 
sings on some occasions many of Roger 
Miller’s famous hits, such as: King Of The 
Road - In The Summertime - England 
Swings - Do-Wacka-Do - Engine, Engine - 
Chug-A-Lug - Dang Me. But in addition to 
these, he has also included some of Miller’s 
interesting lesser known songs: It Happened 
Just That Way - Lover Boy - When Two 
Worlds Collide - Your’s Is A World I Can’t 
Live In - Every Which-A Way. 

Treatment of the numbers is bright and 
well balanced. As a guitarist he’s extremely 
versatile, but as a vocalist I’d say only fair to 
average. Personally I would have preferred the 



Shure Cartridges are the finest in the world. 
Now in every price range and 
every tracking force for critical ears. 


New clip-on easy-mount design curs cartridge mounting 
time in half. First you mount the specially-designed retain¬ 
ing clip in the tone arm head—there's plenty of room for 
your fingers and screwdriver. Then you connect your leads 
and simply snap the cartridge into the retaining clip. 
Alignment is positive and precise. Stylus replacement is 
greatly simplified, too. 

Recommended Resale prices are as follows 

CARTRIDGES WITH ELLIPTICAL STYLI 


• 

VI5 Type II 

for fl* 

grams 

tracking $90.00 

• 

M9IE-EP 

for 1-1 \ 

grams 

tracking $48.00 

• 

M93E-EP 

for 1 f3 

grams 

tracking $ 39.00 

• 

M7IEB-EP 

for l f3 

grams 

tracking $29.40 

• 

M55E-EP 

for f2 

grams 

tracking $28.50 

• 

44E-EP 

for 11-4 

qrams 

tracking $24.90 


CARTRIDGES WITH SPHERICAL STYLI 


• VI5 Type 11-7 for J-l^ 

• M7I-6-EP for If3 

• M7IC-EP for 3-5 

• M73G-EP for M* 

• M44-5-EP for j-1* 

• M44-7-EP for If3 


grams tracking $90.oo 
grams tracking $21.00 
grams tracking $19.50 
grams tracking $21.00 
grams tracking $21.00 
grams tracking $ 21.00 


NOTK: MODELS NOT LISTED HAVE BEEN DISCONTINUED 


For further Information, contact your Dealer or 


AUDIO KNGINKKRS N Y. L I D. 
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diode offer 



Mapping of Mars 


BY TUBEFLIGHT 


The Electronics section of 
the August issue of Modern 
World features instructions 
on converting a tuned frame 
aerial into a crystal set. As part 
of the feature, Modern World 
offers free diodes to assist in 
the conversion. There are also 
instructions on how to make a 
"Meter-less” voltameter. 
Modern World also features ... 




A ZOOM SLIDE COPIER 





August issue now at your newsagent 

~ SEPTEMBER MODERN WORLD 

DUE ON SALE AUGUST 16 features ... 

FUTURE OF COMPUTERS SEEING IS DECEIVING 

MAN-MADE DIAMONDS MINIBIKES 


entire record to have been purely 
instrumental. 

Quality throughout the record is fine, 
consistent with the standards of this label. If 
you're interested, be sure to sample a few 
tracks on both sides. (J.P.P.) 

★ ★ ★ 

RAINDROPS KEEP FALLING ON MY 
HEAD, and other Bacharach/David Hits. 
Living Marimbas. Stereo, RCA Camden 
CAS-2400. 

Interest: Anti-frantic sound. 

Performance: Pleasant, listenable. 
Quality: Very clean. 

Stereo: Plenty of separation. 

With his living marimbas, Leo Addeo has 
set out very successfully to present an album 
of music that you won’t have to work at or 
think about. You just listen, relax and enjoy 
it. 

If he had used as many marimbas as the 
title “Living Marimbas” would suggest, it 
might have been just too much. In fact, he 
makes free use of brass, guitars and percussion 
and the marimbas provide merely the melodic 
icing. 

The Bacharach/David collection includes: 
Raindrops Keep Falling On My Head - This 
Guy’s In Love With You - Alfie - Do You 
Know The Way To San Jose - Walk On By - 
I’ll Never Fall In Love Again - I Say A Little 
Prayer - What The World Needs Now Is Love - 
The Windows Of The World. 

Should be a popular release. (W.N.W.) 

★ ★ ★ 

A SENTIMENTAL JOURNEY with the 
Hammond Brothers. Featuring Jan De 
Nef. Stereo, Interfusion (Festival) 
SITFL-934025. 

Interest: Modern Hammond rhythm. 
Performance: Sparkling. 

Quality: Very clean. 

Stereo: Wide separation. 

I have commented before on the very 
clean playing and the precise techniques of 
the Hammond Brothers. This new album 
certainly serves only to reinforce that 
opinion. The jacket offers no information 
about the players or the instruments, though 
the cover picture may give a clue. But it is 
brilliant sound and brilliant pop playing, with 
just the right amount of percussion backing. 

Sentimental is the title and sentimental is 
the mood: Tenderly - I Left My Heart In San 
Francisco - Daydream - Love Letters In The 
Sand - Don’t Fence Me In - Sentimental 
Journey - Tea For Two - Jealousy - Wight 
Is Wight - Sunrise Serenade - Only You - 
Moonlight Serenade. 

It sounds fine, by the way, in simulated 
quadraphonic. Recommended, especially for 
electric organ enthusiasts. (W.N.W.) 

★ ★ ★ 

SONGS MADE FAMOUS BY THE 

BEATLES. Various Artists. RCA 

Camden, Stereo CAS-2438. 

Interest: As per title. 

Performance: Varied. 

Quality: Varies. 

Stereo: Normal. 

John Lennon, Paul McCartney, George 
Harrison and Ringo Starr - in short the 
Beatles - have added immeasurably to the 
world’s treasure of music. A reflection of 
their talent is given here by famous orchestras 
and groups as they give their interpretations 
of some of the group s more famous tunes: 
The Living Strings, with their version of Hey 
Jude - extremely well done with great 
finesse; Ray Martin and his orchestra with 
Yesterday and Michelle; the Living Jazz — 
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DECCA BUDGET PRICE CLASSICS 

EMI has expanded the range of discs in the "World of the Great Classics" series by 
the simultaneous release of five recordings. 


All the music in this series is from the 
archives of the Decca Record Co, of the 
UK, and may generally be regarded as 
originating in the early stereo period or later 
— that is to say, within the last 10 years or so. 
Accordingly, the sound, although inferior to 
the latest releases, is still very good. The five 
discs reviewed here were all played right 
through, and the sound quality was in all 
cases found to be clean, but mostly lacking in 
the fullness and range of new recordings. As 
budget price recordings ($2.59) they carry a 
strong recommendation for those wanting to 
build up a library of classics at minimum cost. 
Top name conductors and orchestras are 
featured, and the standard of performance in 
every case is generally excellent. Attractive 
artwork is used for the sleeves. Brief 
comments on the individual recordings are 
given below. 

Vol 2. BEETHOVEN — Symphony No 6 in F, 
"Pastoral". The Vienna Philharmonic 
Orchestra conducted by Pierre Monteux. 
Stereo SPA113. 

I can imagine no more satisfactory 
performance of this popular symphony than 
the one presented here by the great Vienna 
Philharmonic under Monteux. They must 
have played this work hundreds of times, yet 
it sounds entirely fresh here, in a lyrical and 
relaxed performance. Even the slightly 
ridiculous bird calls at the end of the second 
movement seem to fit naturally into the 
musical landscape, so that they are not so 
obtrusive as they generally are. 

Vol 4. RIMSKY-KORSAKOV 
Scheherazade. The London Symphony 
Orchestra, conducted by Pierre Monteux. 
Stereo SPA89. 

A good performance, this one, but if you 
want the best, in my opinion you should ask 
for a comparison with the Angel disc with the 
USSR Orchestra under Svetlanov. The 
Russians are more idiomatic in their 
performance, so much so that I now judge 
performances of this work by their standard, 
and few can match it. However, if you have 
no preconceived ideas, and price is a 
consideration, I am confident there are no 
better performances at around this price. 

Vol 5. PETER AND THE WOLF; 
CLASSICAL SYMPHONY (Prokofiev). The 
London Symphony Orchestra, conducted by 
Sir Malcolm Sargent. Narrator, Sir Ralph 
Richardson. Stereo SPA90. 

Most of the interest in Prokofiev's musical 
fairytale is centred on the skill of the narrator 


relating the adventures of the intrepid Peter. 
This version is extremely well told by Sir 
Ralph Richardson, who does not descend to 
archness, but tells the tale with almost as 
much expression as he would use for a reading 
from Edgar Alan Poe. There are some 
weaknesses in the instrumental portrayals — 
the clarinet is not quite slinky enough as the 
cat, and the three horns representing the wolf 
sound more doleful than savage. But in 
general, this is a version which can be 
recommended. The Classical Symphony on 
side 2 is far from typical Prokofiev, and its 
melodies will appeal to those whose tastes do 
not generally run to 20th century music. This 
genial performance does much to set off its 
qualities of accessibility. 


Vol 6. FINLANDIA — Music of Sibelius and 
Grieg. London Proms Symphony Orchestra, 
conducted by Charles Mackerras. Stereo 
SPA91. 

We have here a selection of the shorter 
items from the two great Scandinavian 
composers. It is open to question whether 
these can be called "great classics" but they 
are certainly eminently pleasing pieces, and 
are stylishly played here by the orchestra 
under the guidance of Australian conductor 
Charles Mackerras. The Sibelius pieces are: 
Finlandia — Valse Triste — Elegie and Musette 
from "King Christian II" Suite — Entracte, 
"Pelleas and Melisande". Grieg is represented 
by: Two Elegiac Melodies — Wedding Day at 
Troldhaugen — Two Melodies, Cowkeeper's 
Tune and Country Dance. All pretty 
well-known stuff, but I should point out that 
the "Wedding Day" is presented here in an 
orchestral arrangement, not as its original 
piano solo form. This must be a recent 
recording, to judge by the excellent sound. 


Vol 7. OVERTURES by Rossini and 
Mendelssohn. The London Symphony and 
Paris Conservatoire Orchestras, conducted by 
Peter Maag. Stereo SPA92. 

Side 1 has the Paris Conservatoire 
Orchestra playing the "William Tell" and 
"Thieving Magpie" Overtures of Rossini. 
There is nothing much to get excited about in 
either the choice or the performance, but it is 
pleasant enough in both respects. Side 2 is far 
more interesting. It begins with a fine 
performance of Mendelssohn's "Fingal's 
Cave" Overture, which is pretty close to the 
best I have heard, and concludes with an 
equally good version of the same composer's 
"Midsummer - Night's Dream” Overture. 
(H.A.T.) 
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Fool On The Hill; the Living Trio - The Long 
And Winding Road; the Living Marimbas plus 
Strings - Eleanor Rigby; the Living Guitars - 
Let It Be; Alan Black Schackner - Ob-la-di, 
Ob-la-da. 

As one might expect, the interpretations 
vary tremendously , although the original tune 
is always plainly discernible. 

Released on RCA’s Camden 255 series 
($2,55) the record presents good value for 
money. Quality varies from excellent on side 
1 (the first four numbers listed) to poor on 
side 2. A pity, as this record would otherwise 


have been a super bargain at $2.55. As it 
stands it’s still not bad value. (J.P.P.) 

★ ★ ★ 

THE BEST OF CATERINA VALENTE. 
Caterina Valente, vocals, with various 
orchestras. Karussell (Phonogram 
Recordings) Stereo 2430 032. 

Interest: Continental singer. 

Performance: Superb styling. 

Quality: Varies, but mostfy very good. 
Stereo: Mostly normal. 

As with virtually all discs entitled “The 
Best Of . . .“, this one has a selection from the 
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You could call them Exceptional Clarity 


Microphones . . . 

but actually they’re 



ECM-21. Brilliant performing 
uni-directional microphone for exacting 
acoustical requirements. Highly 
recommended when the greatest sound 
realism is necessary... in hi-fi recording, 
broadcasting applications. For hand or 
stand use with windscreen. Freq. 
Response 50-12,000 Hz. Output 
Impedance 50, 250 and 600 ohms. 
Output Level —60.8dB, 53.8dB, 50.0dB. 


ECM-19B. Excellent handy uni-directional 
microphone with built-in windscreen. An 
extremely directional microphone . . . sturdy, 
hand-held ... and ideally suited for outdoor 
use. Choice of either phone plug or mini plug. 
Freq. Response 50-12,000 Hz. Output Impe¬ 
dance 250 ohms. Output Level 54.8 dB. 


ECM-22. Professional quality microphone 
with finest uni-directional characteristics. For 
those who want the best quality sound pick¬ 
up, the SONY electret condenser microphone 
ECM-22 is an amazing find. Reasonable price 
combined with quality. Wide range of flat 
frequency response, sharp directivity. ‘Voice' 
or ‘Music’ position of the on-off switch gives 
suitable characteristics according to the 
source sound. Freq. Response 40-20,000 Hz. 
Output Impedance 50, 250 & 600 ohms. 
Output Level —51dB, —44 dB, —40 dB. 


Electret Condenser Microphones 

in a brilliant, newly developed line to suit 
a wide range of users 

NOW, SONY has produced a brilliant new line of Electret Condenser 
Microphones which offer superb quality to a wide range of consumers. While 
low-priced, SONY Electret Condenser Microphones have sound quality and 
sensitivity equal to most expensive microphones . . . with additional 
advantages such as very low power consumption, stability and 
functional design. 

FEATURES • Ultra-high sensitivity • Special high-polymer diaphragm for micro¬ 
phone capsule • Integrated circuit in amplifier section • Extremely low power 
consumption • Stability apd durability • Practical miniaturization • Excellent 
signal-to-noise ratio • Wide dynamic range and smooth frequency response • 

Omni- and uni-directional types available. 


SONY. 

Distributed by: 
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MITCHELL 


Sydney—26 2651 • Melbourne—30 2491/2 • Adelaide—53 6117 
Brisbane—2 6467 • Perth—28 8102 • Launceston—2 5322 • Agents: 
Canberra—47 9010 • N'cle—61 4991 • Port Kembla—4 2071 


■ To: Jacoby, Mitchell & Co. Pty. Ltd., 469-475 Kent St., Sydney, N.S.W. 
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artist’s earlier discs, and is issued on an 
economy price label ($2.50). Multilingual 
Valente sings in German, English, Spanish and 
Italian here, and whether you understand 
these languages or not, the style which has 
made this popular artist world-famous will 
certainly be appreciated by the discerning 
listener. The ;disc has a very generous 14 
tracks, in which are included the following: 
The Breeze And I - I Love Paris - Granada - 
Yes My Darling Daughter - Siboney - 
Malaguena. A bargain which Valente fans 
cannot afford to miss. 

Some variation in sound quality is 
inevitable when a disc is assembled from a 
variety of sources, but in general, it is never 
less than satisfactory, (H.A.T.) 

★ ★ ★ 

CHICAGO. Chicago. CBS, stereo 

S2BP-220070. (Two-record set.) 

Interest: Some unusual rock. 

Performance: Varies. 

Quality: Varies also. 

Stereo: Average. 

This double album features a relatively 
hew group, so an introduction to its various 
members would perhaps not go astray. 

Peter Cetera plays the bass, steel guitar 
and leads some vocals; Robert Lamm handles 
the keyboard as well as some vocals; James 
Pankow blows the trombone; Terry Kath 
strings the guitar; Walter Parazaider the 
occasional woodwinds; Lee Loughnane the 
trumpet and lastly Daniel Seraphine the 
drums and timbales. The whole show is 
produced by James William Guercio whose 
name is prominently displayed in the credits. 

Lyrics range from the semi-satiric to 
poetry - one track features a poem entitled 
“When All The Laughter Dies In Sorrow”. 

The performance varies tremendously. 
Side 1 is a big disappointment - it is in fact 
the worst of the four sides. Dull, monotonous 
instrumentals and vocals are the keynote. Side 
2 is a remarkable improvement. The sound is 
better, arrangements vastly improved and 
plenty of variety is in evidence. Included is 
the poem mentioned earlier and an interesting 
woodwind track - a very refreshing interlude. 
Side 4 also features an interesting track called 
“Progress”. Here, disjointed sound from 
various instruments is intermingled with the 
many sounds common to our Western 
civilisation - jackhammers, cars, trams, buses, 
etc. 

Some other tracks are: Motorboat To Mars 

- At The Sunrise - Sing A Mean Tune Kid - 
I Don’t Want Your Money - Man vs Man - 
Lowdown — An Hour In The Shower - 
Morning Blues Again. 

Overall, a mixed performance. My advice: 
Sample carefully before buying. (J.P.P.) 

★ ★ ★ 

BYRDM AN. Charlie Byrd. Riverside 

(Phonogram) stereo 2321 001. 

Interest: Well-known guitarist. 

Performance: Lacks variety. 

Quality: Lacks brilliance. 

Stereo: Normal. 

That Byrd man, Charlie Byrd, has called 
this, his latest effort, “Byrdman”. Not 
surprisingly, the cover features plenty of birds 

- of the feathered variety that is. Mr Byrd 
himself is pictured in front of them looking 
rather apprehensive - as if uneasy about his 
companions’ intentions. Unfortunately, this 
otherwise fairly novel cover illustration lacks 
depth and colour; something which is 
reflected in the selections presented on this 
album. Although expertly handled, the 
arrangements lack variety. The reproduction 


is something which could also be improved as 
it is rather dull. Plenty of treble boosting is 
needed to bring some life into it. The overall 
sound is quite pleasant however, despite these 
limitations. The numbers themselves are 
interesting: No More Blues - Meditation - 
Desafinado - How Intense - One Note 
Samba - Once More — Little Boat - Carnival 

- Yvone - Samba Triste - The Duck. 

If you’re interested in this one, my advice 
is to sample a few tracks and take it from 
there. (J.P.P.) 

★ ★ ★ 

STILLNESS. Sergio Mendes & Brasil ’66. AM 

Records (Festival) stereo SAML-934058. 

Interest: The Brasil ’66 sound. 

Performance: Superb. 

Quality: Likewise. 

Stereo: Used tastefully. 

Sergio Mendes and the Brasil ’66 hardly 
need introduction. Nor does Herb Alpert, 
who co-produced with Sergio Mendes on this 
album. As always, the group’s performance is 
flawless - their style unmistakingly their 
own, with the pure and distinctive voice of 
Lainie Hall highlighting most of the numbers. 
The repertoire is in keeping with the theme 
“Stillness”, yet happily there is not that 
similarity in the lyrics which one often finds 
on some records purporting to carry a theme. 
The numbers have been tastefully arranged to 
provide the listener with a varied program 
within the theme: Stillness - Righteous Life 

- Chelsea Morning - Cancao Do Nosso Amor 

- Viramundo - Lost In Paradise - For What 
It’s Worth - Sometimes In Winter - 
Celebration Of The Sunrise - Stillness 
(different and shortened version). Full marks 
must be given for this release, not only for the 
performance, but also for the quality, which 
is excellent. (J.P.P.) 

★ ★ ★ 

ORGAN - NASHVILLE STYLE. Kossi 

Gardner. RCA Stereo LSP-4419. 

Interest: New organ jazz sound. 

Performance: First class, wild. 

Quality: Normal. 

Stereo: Normal spread. 

This is the first time I have heard an organ 
used for hillbilly music - and what an 

interesting sound. One usually associates this 
kind of music with violins, mouth organs and 
expert banjo mandolin playing. The organ 
used is a conventional Hammond, which is 
one of the few instruments capable of making 
the “way out” tones used to advantage in this 
disc. The organist’s improvisations 

supplement the fast moving tempo admirably, 
and I feel these to be spontaneous, 

never-to-be-repeated ones, typical of someone 
who is “with it” at that moment. 

Backing the organist there is a plunking 
banjo, and string section with bass and steel 
guitar to give the “hoedown” atmosphere. 
The titles include: Big Daddy - With Pen In 
Hand - Fancy - Sweet Georgie Brown - 
Wabash Cannon Ball - Oh, Lonesome Me — 
Am I Blue - A Fool Such As I - Funny 
Bones - Take The Chains From My Heart. 
For a jazz sound with a difference, try this 
one! (G.F.H.) 

★ ★ ★ 

INTRODUCING ERNEST BROADBENT 

from the Tower Ballroom, Blackpool. 

Stereo, Columbia SCXO-6410. 

Interest: Successer to Reginald Dixon. 

Performance: In the Dixon mould. 

Quality: Full and clean. 

Stereo: Normal. 

Some months ago, in these columns, we 
reviewed the farewell performance by 
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Frankly, we don’t know how they do it. However the remarkable Sansui Model 210 is likely to be the most 
popular Sansui model ever, including the record sales AU-555 and AU-222 stereo amplifiers. The Model 210 
opens a bold new vista for the audio enthusiast and sets a new standard for audio equipment values. 

For only $185 you get a tuner designed specifically for Australian conditions and a superb stereo 
amplifier. Although the Sansui Model 210 compares favorably with other models in the Sansui tuner/amplifier 
range, superfluous facilities for Australian conditions (such as F.M. and Multiplex) have been discarded. This 
saves some cost; further savings have been made by Sansui in arranging heavy volume production to meet 
the expected Australian demand. 

Power output is 34 watts music power into 4 ohm speaker systems or 22 watts R.M.S. Frequency response 
is 25-30,000 Hz. ± 2 dB. Sensitivity suits magnetic cartridges at 3 mV. — and 180 mV. sensitivity caters 
for auxiliary inputs and tape recorders. 

An easily read panoramic tuning dial simplifies selection of radio stations on AM/MW or AM/SW bands; a signal 
strength meter operates on the AM band. Selectivity is better than 25 dB. Distant stations are received with 
unusual clarity and signal strength . 

Every desirable control is provided ... a DIN socket for tape recorders, headphone jack, flexible bass and 
treble controls, a direct tape monitor switch, loudness control and a clearly marked selector switch. 

Listen to the Sansui Model 210 at your Simon Gray dealer; accept Sansui’s invitation to listen critically. 

You’ll be agreeably surprised with the audible difference Sansui quality makes. r — —-n 

TrUSt Sansui. YOU Can. ____ | Simon Gray Pty. Ltd., 


Sound 

Satisfiers 


SojisilL 


SANSUI DISTRIBUTORS: Australia, excepting W.A.: Simon Gray Pty. Ltd. Head Office: 28 Elizabeth Street. Melbourne. 1 NAME. 


3000. Tel. 63 8101\ Telex: 31904. Sydney Office: 53 Victoria Avenue, Chatswood, N.S.W. 2067. Tel. 40 4522*. Canberra I 
Office: 25 Molonglo Mall, Fyshwick. A.C.T. 2609. Tel. 95 6526. Adelaide Office: 301 South Terrace, S.A. 5000. 1 
Tel. 23 6219. N.T.: Pfitzner's Music House, Smith Street, Darwin. 5790. Tel. 3801. Qld.: Sydney G Hughes 154-158 I AUUMt&b 
Arthur Street, New Farm, Brisbane. 4005. Tel. 58 1422. Tas.: K. W. McCulloch Pty. Ltd., 57 George Street Launceston 1 

7250. Tel. 2 5322. W.A. Distributors: Carlyle & Co. Pty. Ltd., 1-9 Milligan Street, Perth. 6000. Tel. 22 0191 Sansui I . 

equipment is manufactured by: Sansui Electric Co. Ltd., 14-1, 2-chome, Izumi, Suginami-ku. Tokyo, Japan 
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| 28 Elizabeth Street, Melbourne, 3000 

■ Please send me all the facts about 
I the Sansui Model 210 in detail . . . 

I and the name of my nearest Simon 

r ■ * 

I, 


I Gray dealer. 


POSTCODE 


St takes Japan’s leading audio only manufacturer 
■«. Sansui... to design and manufacture an 
outstanding stereo tuner/amplifier expressly for 
Australia, and to keep the price down to only $ 185 ! 


112 


ELECTRONICS Australia, August, 1971 






























Reginald Dixon at the Blackpool Tower 
organ. 

This is the first album by his successor 
from the famous bench — Ernest Broadbent. 
But as the notes point out, Ernest Broadbent 
is far from being a newcomer to the ranks of 
popular organists. Originally a pianist, he later 
took up the organ and was invited to play in 
many churches. Turning to the popular field, 
he moved from theatre to theatre and 
broadcast for the BBC. For the past 10 years, 
he has been attached to the Blackpool 
Company and is therefore no stranger to the 
Blackpool scene. 

This album opens with a sound that 
prompted the summary “in the Dixon 
mould" but, possibly by design, the style and 
personality of the artist emerges as it 
progresses. Like Dixon, his style is pure 
theatre and this should ensure him plenty of 
acceptance. 

The 14 tracks, many of them brackets of 
numbers, involve too many titles to list but 
there are snatches of (very) light classics, 
ballads, show tunes and pop, enough to please 
any theatre-organ audience. 

Well worth a hearing. (W.N.W.) 

★ ★ ★ 

THE HAWAIIAN WAY. Big Ben Hawaian 
Band. Poly dor, stereo 2371 102. 

Interest: Popular tunes to Hawaiian 
arrangements. 

Performance: Shows imagination. 
Quality: Impeccable. 

Stereo: Pleasant. 

There would be few types of sound as 
distinctive as that of a Hawaiian band. Yet it 
is this very distinction that, for some reason 
or other, has tended to limit many a 
composer’s imagination to certain basic 
variations around the central sounds of the 
electric steel guitar and ukele, or imitations 
by other instruments. As a consequence, 
many Hawaiian records tend to sound much 
the same. 

This record is one with a difference. 
Plenty of imagination has been used on each 


number; more so on side two than side one. 
This could put the disc at a slight 
disadvantage in some instances, as the general 
tendency of most people is to sample side one 
first. If what they hear is not to their liking, 
few will bother to try the flip side. So, if 
you’re sampling, try a couple of tracks from 
each side to get an overall impression of the 
record. 

The numbers, mostly of recent vintage, 
include some prime favourites: Knock Knock 
Who’s There - Love Grows - Let It Be - 
Raindrops Keep Falling On My Head - Tracy 

— El Condor Pasa All Kinds Of Everything 

- Honolulu Holiday -*Wandrin Star - All I 
Have To Do Is Dream - Plaisir D'Amour - 
Mauna Nova. (J.P.P.) 

★ ★ ★ 

1 WHO HAVE NOTHING. Tom Jones. Decca 

(EMI), stereo SKLA 5072. 

Interest: The Jones Boy. 

Performance: Impressive. 

Quality: Beyond questioning. 

Stereo: Fine. 

“I Who Have Nothing" - so sings Tom 
Jones on side 2, track 1. Rather ironic, as he 
has plenty to offer - particularly in the 
entertainment field. His rapid climb to success 
has been unusual, this despite the fact that it 
all started from “It’s Not Unusual", his first 
big commercial recognition. His style and 
polish have improved since and this is brought 
to light through the tracks of this excellently 
recorded LP. Released through Decca, this 
certainly leaves nothing to be desired by even 
the most discerning ear. Tune in on “Try a 
Little Tenderness", the most imaginative 
track on this album, and I think you’ll agree. 
The remaining tracks are handled in his more 
usual style and are: Daughter Of Darkness — I 
Have Dreamed - Love’s Been Good To Me - 
Lodi - Try A Little Tenderness - What The 
World Needs Now Is Love - With One 
Exception - To Love Somebody - Brother, 
Can You Spare A Dime - See Saw. (J.P.P.) 
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Joan Baez —ten years of folk singing 


THE FIRST TEN YEARS. Joan Baez, vocals 
and guitar, with various instrumental 
ensembles. Vanguard (Astor) stereo. 
Two-record set in folding sleeve, released 
at the special price of $7.95. 

Interest: Folk singer. 

Performance: One of the best. 

Quality: Varies, but always satisfactory. 
Stereo: Mainly normal. 

With 10 years of solid recording behind 
her, America’s “Queen of Peace" (if I may 
coin a phrase) is too well-known among 
buyers of folk music discs to need any 
recommendation from me. Critics have vied 
with each other to praise the purity of her 
voice and the clarity of her diction. Regular 
reports appear of her sincerity, her steadfast 
pacificism, her disgust at the American 
Establishment, and her participation in public 
demonstrations. Apart from her undoubted 
gifts as an entertainer, these activities have 
made her the idol of millions who share her 
ideals. Her discs sell by the million. 

This two disc set from Astor on the 
Vanguard label is offered at the bargain price 
of $7.95. Despite the title, I doubt whether 
this selection is a true cross section of the 
artist’s 10-year recording activities. Too many 
seem to reflect the latter years of her career, 
when she has concerned herself more and 
more with protest and anti-war songs, rather 


than the traditional folk melodies which she 
sang regularly early in her career. Typical of 
her current attitude is a bitingly satirical 
“With God On Our Side", and the ominous 
“A Hard Rain’s A-Gonna Fall", both written 
and composed by her one-time protege Bob 
Dylan. Also by Dylan are: Love Is Just A 
Four Letter Word - You Ain’t Goin’ 
Nowhere - Don’t Think Twice, It’s All Right 

- Farewell Angelina. 

Since the title list is likely to play a big 
part in deciding whether to buy the set, I 
propose on this occasion to give them in full. 
Apart from the titles already mentioned, 
there are: Ghetto - If I Were A Carpenter - 
Silver Dagger - There But For Fortune - Will 
The Circle Be Unbroken - John Riley - Mary 
Hamilton - Carry It On - Manha de Carnaval' 

- If I Knew - Geordie - Te Ador - Green, 
Green Grass Of Home - No Expectations - 
Sweet Sir Galahad - Turquoise - London - 
Old Welsh Song. Every one of these has its 
own particular appeal and, although I can 
think of some Joan Baez tracks I would have 
liked to have found in this selection, I cannot 
seriously quarrel with the choices. 

There is some variation in quality, as one 
would expect when material has been derived 
from a variety of sources (some tracks are 
from live performances) but it is never less 
than satisfactory. (H.A.T.) 


Where to go? What to see? Where and what 
to eat? August issue of Walkabout answers 
all these questions in a FREE 16 page lift-out 
feature ‘Australia’s Top Places.’ 

This comprehensive guide to the best hotels, 
restaurants and tourist attractions has been 
compiled by a world travel authority. 

It lists the top 3 hotels in every State, the 
best eating houses plus a selection of the top 
tourist attractions. An ideal guide for your 
next holiday. 

‘ August WALKABOUT also features. 

SPECIAL PRINT OFFER 

William Dobell's new "Wangi Boy" for 

■B mtKM 

How they filmed the incredible 

movie "Walkabout" - the story 

that made Australia's outback a 
star. 

The story of Darcy Niland by Ruth 
Park. 

The rise to fame of Mr Travelodge 
himself—Alan Greenway. 

Walkabout 

AUSTRALIA'S 
TRAVEL MAGAZINE 

AUGUST ISSUE ON SALE 
AT YOUR NEWSAGENT, JULY 26 
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80 WATT R.M.S. AMPLIFIER 

BASED ON THE NEW PLAYMASTER 132 


(WITH TUNER) 
WITH THESE ADDED FEATURES 
PROVISION FOR HEADPHONES 
PROVISION FOR TWO SETS SPEAKERS 


$179.00 

FREIGHT EXTRA 



* * * » 


MODEL C300/20/T 


• LOUDNESS CONTROL. • HIGH & LOW FILTERS. 

NEW ALL TRANSISTOR STEREO AMPLIFIERS WITH INBUILT AM TUNER 

ULTIMATE IN DESIGN-LONG DEPENDABILITY 

USING ALL SILICON TRANSISTORS 

40 WATTS-RMS 

SPECIFICATIONS: 

20 watts per channel R.M.S. Total 
out put 40 watts R.M.S. 

FREQUENCY RESPONSE! 

From 20 cycles to 20,000±ldb. 

HARMONIC DISTORTION: 

Less than 1 per cent at rated output. 

HUM AND NOISE: 

Aux. 70db. Mag, 50db. 

INPUT SENSITIVITY: 

Mag. 3mv. Aux. 200mv. 

SPEAKER IMPEDANCE: 8 ohms. 

EQUALISED: Mag. RIAA. 

TONE CONTROLS; 

Bass, 50 c/s ± 12db. Treble 10 kc/s 
12db. 

LOUDNESS CONTROL: 

50 c/s lOdb. 

SCRATCH FILTER: 

(High filter) at 10 kc/s 9db. 

RUMBLE FILTER: 

(Low filter) at 50 c/s 5db. 

PROVISION FOR TAPE 
RECORDER: 

Record or play-back with din plug 
connection. 

PROVISION FOR 
HEAD PHONES: 

With headphone/speaker switch on 
front panel. 

DIMENSIONS: 

16iin x 5iin x Uin deep. 

TUNER: 

This unit can be supplied with cither 
valve or transistor tuner with a cov¬ 
erage of 530 to 1,600 K.C. Cali¬ 
brated dial available for all States. 

THE CIRCUIT INCORPORATES 
regulated power supply with trans¬ 
istor switching protection for out¬ 
put transistors. 26 silicon transistors 
plus 5 diodes are used. 


$134.00 PLUS FREIGHT 

(cabinet extra) 



$108.00 

PLUS FREIGHT 

(cabinet extra) 


MODEL C400/2# 


AMPLIFIER ONLY, Specifications as 
above but with the added feature of 
front panel switch which allows selec¬ 
tion of two speaker systems. 


UBIHETS FOR ABOVE AMPLIFIERS IH OILED WAIMIIT Oil IKK WITH HUM TRIM $10.00 EKIRA 

NEW ALL-TRANSISTOR A.M. TUNER WITH PRE AMPLIFIER 

Suitable for use with all valve transistor Hi-Fi amplifiers, tape recorders or 

P.A. amplifiers. 

SPECIFICATIONS 

) Frequency coverage 530 to 1600 K.C, bandwidth 9 K.C. Inbuilt aerial, pro- 

vision for external aerial. 240 volt A.C. operation. Dimensions 101 x 6in x 
AA 3iin. Output, variable from 50mv to 700mv. 

_ Port and Packing. $1.50. _ 

CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERF1ELD, N.S.W. PHONE 798-7145 _ 
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JUDY COLLINS. Judy Collins, vocals, with 
various instrumental accompaniments. 
Elektra (Warner Bros) stereo EKS 
75010. 

Interest: Folk singer. 

Performance: Sincere. 

Quality: Very good. 

Stereo: Normal. 

Judy Collins appears to be among the top 
runners in the current folk devotional stakes, 
and her track “Amazing Grace” included in 
this album has been well up the charts in 
Australia. Of the 13 tracks in this album, I 
would have given this number the least chance 
of success, yet it is the one receiving the most 
air time. Deliberately arranged to sound like a 
church congregation singing in unison, 
without instrumental accompaniment, this is 
the least likely candidate ever for Top 40 
billing, but its acceptance by the younger 
generation is apparently part of the current 
enthusiasm for anything with a devotional 
theme. 

Apart from this, there are some very 
pleasing numbers in this selection. The listings 
are: Song Of David - Sons Of - The Patriot 
Game - Prothalamium - Oh, Had I A Golden 
Thread - Gene’s Song - Farewell To 
Tarwathie - Time Passes Slowly - Marieke - 
Nightingale I - Nightingale II - Simple Gifts. 
Several of these have a devotional slant. 

“Marieke” has a charming melody, but is 
sung in a foreign language, which I take to be 
Flemish. “Nightingale I” is a short song with a 
simple but appealing tune of Judy Collin’s 
own composition, and this is followed by a 
fairly elaborate arrangement for full orchestra 
of the same tune, under the title “Nightingale 
II”. A recorder and guitar obbligato 
introduces the melody of the traditional song 
“Simple Gifts”, followed by Judy’s vocal. It 
should be apparent from the foregoing that 
Judy Collins applies a considerable amount of 
imagination to her performances. A disc that 
deserves to succeed. (H.A.T.) 

★ ★ ★ 

WORDS AND MUSIC. Jackie Trent and Tony 
Hatch. EMI, Columbia, stereo SCXO 
7982. 

Interest: Husband and wife. 

Performance: Typically theirs. 

Quality: Good all-round. 

Stereo: Usual. 

Although not unusual in the film industry, 
it is unusual to find a successful husband and 
wife team in the recording industry. Jackie 
and Tony don’t exactly compete with each 
other, Tony does more arranging and 
producing than singing, but on occasions joins 
his wife in front of the microphone. On this 
album Jackie is the more active partner as she 
sings nine out of the 17 tracks. In the 
remaining five numbers she is joined by Tony 
who to my liking is nowhere near dominant 
enough. At times it is barely possible to hear 
him. Even so, the record has still plenty to 
offer in the way of entertainment. Jackie’s 
well-modulated and clear voice is a pleasure to 
listen to. Eleven of the tunes are her’s and 
Tony’s compositions and have that 
characteristic Trent/Hatch sound about them. 

I’m sure you’ll not be disappointed with 
this selection: Try To See It My Way - The 
Only One To Love Me - Gotta Get Through 
To You - We’re Gonna Make It Together - 
The Small Exception Of Me - Yesterday I 
Heard The Rain - Been So Long - Ready To 
Love You - Gotta Good Thing Going For Us 
- After The Hill - Don’t Let It Get Away - 
Believe In Me - Come Home Love - 
Everybody Gets To The Moon, (J.P.P.) 


THE BEST OF ROLF HARRIS. World 
Record Club stereo S/4883. 

Interest: Need you ask? 

Performance: Typical. 

Quality: Good throughout. 

Stereo: Normal. 

World Record Club literature says about 
this disc “Need we do more than list the 
tracks”, and indeed this is probably all a 
reviewer need do - if you do not know them 
and have not heard them many times before, 
then you are not a Rolf Harris fan. Here they 
are: Tie Me Kangaroo Down Sport - Hurry 
Home - Big Dog - Bluer Than Blue - Carra 
Barra Wirra Canna - The Court Of King 
Caractacus - Jake The Peg - Fijian Girl - I 
Know A Man - Nick Teen And A1 K. Hall - 
I’ve Lost My Mummy - Sun Arise - If I Were 
A Rich Man. Most of these have already been 
featured in other Rolf Harris recordings, some 
of them in more than one, so if you have any 
earlier discs you are unlikely to be able to 
avoid repetition. However, at the Club price 
you may be prepared to accept some 
repetition for the sake of the tracks you do 
not yet have. The tracks are all selected from 
EMI recordings, and are entirely satisfactory 
quality-wise. (H.A.T.) 

★ ★ ★ 

YOU DEVIL YOU. Flip Wilson. Atlantic 
stereo SD 8179. 

COWBOYS AND COLOURED PEOPLE. Flip 
Wilson Atlantic stereo SD8149. Distrib¬ 
uted by Australian Record Company. 

Interest: Coloured TV comedian. 

Performance: Seasoned expertise. 

Quality: Poor. 

Stereo: Suspect. 

Flip Wilson combines in his act some of 
the characteristics of Bill Cosby, Tom Lehrer 
and Rochester. He has the bluff earthiness of 
Cosby, the satirical mind of Lehrer, and the 
smug satisfaction of being a Negro who has 
“arrived” which characterised Rochester’s act 
in his role as Jack Benny’s factotum. His 
current series of television shows have made 
him familiar to many thousands of 
Australians, and no doubt it will be to his TV 
audience that the bulk of sales of these two 
recordings will be made. 

Much of the material here consists of short 
jokes, strung out to four times the length of 
time required to tell them by the technique 
used so successfully by Victor Borge - 
periods of silence, with the audience hanging 
on waiting for the few cryptic words which is 
all they need to send them into fits of 
laughter. Needless to say, Flip Wilson guards 
carefully against being stranded in a sea of 
laughter before he has come to the punch 
line. 

There is little to choose between the two 
discs. The material is so similar (in fact, in one 
place virtually identical) that if you wanted 
only one disc it would not matter very much 
which you choose. If it is any -guide to you, 
here are some of the track titles. From “You 
Devil You”: Herman’s Berry - I Wanted to be 
a Singer - Ugly Baby - Days of the Knights 
- Paid to Die - Ugly Girl - The Bat. From 
“Cowboys and Coloured People”: Riot Suit - 
David and Goliath - Ugly People - 
Christopher Columbus - Cheap Hotel - 
Church on Sunday. The track from which the 
second disc takes its name puts the. American 
Indians one step lower in the social hierachy 
than the Negroes, with the Negro handing out 
all the insults to the Indian that he has 
become accustomed to receive from the white 
man. 

The sound quality in both recordings is 
mediocre, and recorded at low level. 

Presumably it is taken straight off the sound 
tracks of TV shows. However, it is adequate 
for the purpose. (H.A.T.) © 
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"INNERBOND" 

(Regd.) 

BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 

A new reillient Bonded Wadding 
made from ultra fine Cellulose Ace¬ 
tate Fibres that gives high efficiency 
for Sound Absorption. 

"INNERBOND" is light, clean, dust- 
free and easy to handle. Because all 
the fibres are bonded "INNERBOND" 
will hang as a "curtain" and will not 
fracture or break down due to vibra¬ 
tion, 

"INNERBOND" is odourless, highly 
resistant to attack by bacteria or fun¬ 
gus and is vermin repellant; "INNER- 
BOND" at l6oz sq. yd. has a normal 
thickness of I" and at this density 
is recommended as a packing In 
Speaker Enclosures for Sound Absorp¬ 
tion. 

STOCKIST* 

SYDNEY: Arrow Electronics Pty. Ltd. 342 
Kent St.; Instrol HI-FI Pty, Ltd., 
91* York St.: Convoy International 
Pty. Ltd., 449 Kent St.; Encel 

* York 

“‘ereo t Music Systems, 193 Clarence 


it.; Stereo Music Systems, 193 Clarence 

SAhfefflWWte 



105 Catherine 
con IElectronics, 
PPING. 

CANBERRA: Kitchen and Ht-Ft Specialists. 
Cnr. Giles end Kennedy Sts.. Kino- 
ston. 

NIWCASTLI: Martin de Launay Pty. Ltd.. 
Kins. end Darby Streets; Dynamic 
Sound, 507 Hunter Street. 
WOLLONGONG; Dapto TV Service, 155 
Prince's Hwy., Dapto. 

BRISBANE: Chandlers Pty. Ltd., cnr. Albert 
and Charlotte Streets; Brisbane 
Aoencles. 78 Wickham Street, Fortitude 
Valiev. Stereo Supplies, 100 Turbot St. 

IPSWICH; Robert N. Smallwood. 205 
Brisbane Road, Booval. 

NORTH QUIINSLAND; Alvin Communl- 

ICTUS! tW»• " 

ADELAIDE: Duncan Agencies, 57 Woodvllle 
Road, . Woodvllles General Accessories, 
St Flinders Street: Trustcott Ilec- 
tronlcs, 62-84 Hlndmarsh Square. 

Mn LMJ c L .‘VV*r 
5i" lT A1^ Ia .^ ,r • s v^w a • n • r,l 

HOB^RT^Homecfafts-Tasmanla, IBS Collins 


If unobtainable 


For 1 sq. yd. os above send $2.00 

For 2 sq. yd:. is above send $3.75 

For 4 sq. yd:, as above send $6.50 

and Territorial 


Australia ..... 
manufacturers. 


Postsee paid In 
to the 

WONDER WOOL 

PTY. LTD. 

87 JAMES STREET, LEICHHARDT. 
NSW 2040. 

Box 648 — GPO, Sydney 2001. 
Phone: 5& 2780. 
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TRADE REVIEWS 
AND RELEASES 



Audiosound "Prague II" Loudspeaker 


Australian manufacturers of high-fidelity equipment are few and far between, so 
that when we encounter locally-manufactured products which compete favourably 
with imported equipment, it is very gratifying. This certainly applies to the 
Audiosound Prague II which easily outperforms many loudspeaker systems at twice 
the price. 


The Audiosound AM 100 Widerange tuner 
which we reviewed in May 1971 does nqt 
have a lot of competition from imported or 
locally-made units. By contrast, the 
Audiosound Prague II has competition from a 
whole host qf imported loudspeaker systems. 

The Prague II is a bass reflex system 
employing an-^in woofer and 2in tweeter 
with an RC cross-over network. Enclosure 
dimensions are a compact 19% x 12% x 11% 
inches .deep, with the weight a hefty 2 3%lbs 
The cabinet is made of veneered chipboard 
and very heavily braced to eliminate 
resonances. Even the tuned tunnel is made of 
timber instead of the usual cardboard tube, tp 
avoid any chance of a spurious resonance. 
External finish of the cabinet is very good and 
in fact, with labour costs as they are these 
days, the cabinet must surely account for a 
substantial proportion of the price. 

A substantial ferrite magnet is fitted to the 
8in woofer, which has a neoprene rubber ro)l 
surround to allow large cone excursions. The 
free-air resonance is quite low, at 28Hz. The 
tweeter looks very small for the job it has to 
do, with a nominal diameter of 2 inches. Both 
loudspeakers appear to be of Skandinavian 
origin, make unknown. Frequency range js 
quoted at 35Hz to 20KHz; flat within 4dp 
from 45Hz to 12KHz and with -lOdB points 
at 20KHz and 35Hz. 

Nominal impedance of the system is 8 
ohms. Nowhere in the audio range does the 
measured impedance drop below this figure, 
so that there should be no matching problems 
with transistor amplifiers. Efficiency is such 
that it may be driven to very loud levels with 
a 10-watt amplifier but the power handling is 
such that it will comfortably handle the fu}l 
output of a 10 to 30-watt amplifier on music 
signals. 

Sine wave tests of the Prague loudspeaker 
system indicated a very smooth frequency 
response between 100Hz and lOKHz. Below 
100Hz the response rises to a peak at 70Hz, 
which is the upper resonance of the bass 
reflex system. Below 60Hz, the response rolls 
off very rapidly. Above lOKHz, the tweeter 
tapers smoothly up to the limits of audibility. 
In the midrange however, in the region from 
1 KHz to 3KHz, the tweeter does contribute 
slight coloration, possibly a consequence of 
“crossing over” to the tweeter at too low a 
frequency and exciting it at the natural 
resonance. This may be a compromise that 
the manufacturer has been forced to make. 

On music reproduction, the Prague sounds 
very natural — which is about the best 
compliment which can be paid to any 
loudspeaker system. On Violins particularly, 
the tweeter is very pleasant. The strong but 
not boomy bass response in the region from 
60 to 100Hz eliminates the need for bass 
boost from the amplifier, so that even 
modestly powered systems can give a good 
account of themselves. 

Transient response of the unit was good 
and reproduction of voices was again very 


natural without any “chestiness” which might 
iiave been expected from the strong response 
in the bass region. Another indication of the 
smoothness of the overall system was that at 
no point were we bothered by record surface 
noise, which can be a real problem with those 
speakers which have a “peaky” response. 

Overall, the Prague II must be classed as 
one of the best systems in the under $100 


The physical presentation of the Sansui 
AU-101 is very similar to the rest of the 
Sansui range, with a satin-black front panel 
and gold anodised knobs. Walnut side panels 
are fitted to give a very attractive overall 
appearance. Four smaller knobs are provided 
for the Power switch, Bass, Treble and 
Balance controls. Two larger knobs are 
provided for the Volume control and the 
three-position Selector. Three small lever 
switches are provided to mute the speakers, to 
provide a Loudness compensation for the 
Volume control, and for the Tape Monitor. 

Three sockets are provided on the front 
panel— a Stereo headphone socket, a dynamic 
microphone socket and a standard five-pin 
DIN socket for tape recorder connection. The 
last feature is very worthwhile. A small pilot 
light bezel completes the list of front panel 
features which have been very well thought 
out. The only additional feature that we 
would like to see is a Stereo/mono switch to 
allow a mono-signal source such as a tuner to 
be played through both channels. As it stands. 



class though it will also outperform many 
systems above this price limit. Retail price of 
the Prague II is $81, including sales tax. 
Inquiries should be directed to Audiosound 
Electronic Services, 35 Heather Street, 
Collaroy Plateau, NSW 2098. (L.D.S.) 


a double-input lead would have to be made up 
to achieve this. 

On the rear panel, four phono sockets are 
provided for magnetic cartridge, auxiliary and 
tape recorder connection. The latter facility 
parallels the DIN tape connection on the 
front panel. Two pairs of screw terminals are 
provided for loudspeaker connection, and 
2-pin mains outlets are provided for 
accessories such as a turntable. One outlet is 
50 V A switched and the other 150 V A 
unswitched. Also on the rear panel is the 
mains fuse and voltage selector. 

The interior of the amplifier is a real 
surprise — the spacious chassis has just two 
moderately-sized printed circuit boards to 
accommodate all the circuitry. Sansui could 
perhaps have made the amplifier a lot smaller, 
but there would have been little point as the 
material saving would be small and most 
people prefer the larger format anyway. As it 
is, the larger chassis makes servicing easier. 

Circuitry in the AU-101 has several 
interesting features. The input preamplifier is 




Sansui AU-101 Stereo Amplifier 



Last month we reviewed the Sansui AU-666, a high-power amplifier with fine 
performance. This month we review the Sansui AU-101 which has lower power but 
a very reasonable price. It performed exactly to specification. 
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a direct-coupled feedback pair, using a 
straightforward configuration. The tone 
control facility following it is something of a 
surprise in that it consists of a single NPN 
transistor in an AC-coupled stage, followed by 
passive tone control circuitry. Most amplifiers 
these days use negative-feedback circuitry to 
provide the tone control facility. Sansui are 
able to manage with the passive set-up by 
giving the stage high overall gain and running 
it from a 31-volt supply rail. 

The power amplifier circuit consists of 
four NPN and two PNP transistors all 
direct-coupled, with the output transistors 
connected in the familiar 
quasi-complementary configuration. The 
silicon NPN output transistors are 
epoxy-encapsulated devices which are 
soldered directly in to the printed board and 
are secured by a metal tab to the L-shaped 
heatsink. This also mounts on the printed 
board. 

Of special interest in the power amplifier 
circuit is that the output coupling capacitor is 
inside the main feedback loop, so that its 
reactance does not increase the amplifier 
output impedance at the critical low 
frequencies. This achieves the same result as 
having the loudspeakers direct-coupled to the 
amplifier. In actual fact, the amplifier output 
impedance becomes- slightly negative at 
frequencies below 50Hz, so that the amplifier 
has a high damping factor for the whole audio 
range. 

In use, the amplifier performs very well 
and background noise does not intrude at any 
setting of the controls. Continuous output is 
rated at 15 watts per channel into 8-ohm 
loads and 18 watts per channel into 4-ohm 
loads. Total harmonic distortion is quoted at 
less than 0.8 per cent at all power levels up to 
maximum. We were able to measure power 
output exactly as specified, with both 
channels driven. Power output into 16-ohm 
loads was measured at 9 watts per channel, 


with both channels driven. 

Harmonic distortion at 15 watts into an 
8-ohm load at lKHz was 0.3 per cent v and at 
no time under any frequency/power 
combination within the audio range were we 
able to measure THD in excess of 0.5 per 
cent. This is excellent for an amplifier in this 
price range. Frequency response at 1 watt is 
flat within ldB from 15Hz to 60KHz which is 
better than specified. Separation between 
channels with respect to 15 watts into 8-ohm 
loads was 51dB with the auxiliary input, and 
39dB with the phono input, both figures at 
lKHz with the undriven channel input 
unloaded. 

Unweighted signal-to-noise ratios with 
respect to 15 watts were -77dB for auxiliary 
input and -5 5dB for the phono input. The 
latter figure is slightly improved when the 
input is loaded. Phono sensitivity is 2.7mV 
for 15 watts into 8-ohm loads and the 
overload factor was excellent at 30dB, ie, the 
maximum input signal at lKHz before 
overload was 90mV. 

Bass and treble boost and cut were exactly 
as specified at +13dB at 5oHz and -HOdB at 
lOKHz. The loudness control provides a 
maximum compensation of +3dB at lOKHz 
and +8dB at 50Hz. Square-wave response was 
exemplary, and stability with capacitances up 
to luF shunting the load was good, better in 
fact than many other amplifiers costing 
hundreds of dollars more. 

In conclusion, the best comment we can 
make about the AU-101 is that few 
amplifiers, regardless of price, give an overall 
test result as good as this. This makes it a real 
bargain at the very reasonable price of $138 
retail. 

Sansui equipment is available from retail 
outlets throughout Australia. Trade inquiries 
should be directed to the' Australian 
distributors, Simon Gray Pty Ltd, 28 
Elizabeth Street, Melbourne, Victoria. 
(L.D.S.) 


The BEST in 

SOUND 

from 

GELOSO 


18/5 EXPONENTIAL HORN 



Adjustable Ball & Socket mount¬ 
ing bracket — mount it any¬ 
where, point it where required, 
and lock it in position. Suitable 
for indoor and outdoor installa¬ 
tions. 

★ ★ 

You WILL Be Heard 

LOUD & CLEAR 
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Magnetic Cartridges from. Grado Labs 


Grado Laboratories Inc are a well-known and respected cartridge manufacturer in 
the USA, although as yet not widely known in Australia. Two Grado cartridges 
were recently submitted for review by the Australian distributors, H. Rowe and Co 


Pty Ltd. They are the FTE, with elliptical 

Magnetic cartridge design appears to vary 
little between most of the manufacturers, but 
Grado cartridges are interesting in that they 
depart in several ways from the usual 
configuration. The first interesting point is 
that the stylus assembly is removed by means 
of a special “puller” and pulls straight down 
from the body of the cartridge, rather than 
horizontally as is the usual case. 

Both cartridges are identical in 
appearance, but have different stylus 
assemblies which are coded with coloured 
dots. The FTR has a 0.6mil spherical stylus 
and the FTE has a 0.3 x 0.7mil elliptical 
stylus. The cartridge housing is made of grey 
plastic mouldings and the standard Viin 
mounting centres are employed. Cartridge 
weight is 5.5 grams. 

Frequency response is stated at 10Hz to 
35KHz without decibel limits and channel 
separation at minus 2 5dB using the CBS STR 
111 test record. Figures for compliance and 
effective tip mass are not quoted, but the 
stated stylus resonance of 35KHz indicates 
that compliance should be high and tip mass 
low. 

An interesting point is that the 
recommended load for the cartridge is 10K or 
more, whereas most other cartridge 
manufacturers recommend a load of 50K and 
leave it at that. The low load impedance is 
possible since the cartridge inductance is 
about 10 times lower than usual, eg 55 
millihenries. This means that the cartridge can 
be loaded down considerably without 
excessive attenuation of the highs and that 
cable capacitance will not be so critical as far 


stylus and the FTR, with spherical stylus. 



as the electrical resonance of the cartridge is 
concerned. 

A particular point we noticed when 
installing the cartridges in a headshell was the 
high magnetic leakage field from the internal 
magnets. This is high enough to unsuit the 
cartridges for use with those players having 
steel turntables, because of magnetic 
attraction. Happily, steel turntables are 
confined to the cheaper changers these days, 
so this should not be a problem. However, 
hum shielding of the cartridges is also not as 
good as it could be, and this could be a 
problem when the turntable motor has high 
leakage fields. 

Tracking force for both cartridges is in the 
range from iVi to 3Vi grams. At 3Vi grams, we 
found that both cartridges tracked the+12dB 
drum test band on the W & G 25/2434 test 
record, the FTR with slight distortion. 
However neither cartridge would track the 
+ 16dB band, which can be regarded as a 
“torture” test. Despite this most material was 
tracked quite satisfactorily at 2Vi grams, and 



With the N2583 LOUDHAILER 

Complete with extension micro¬ 
phone cord — can be used as 
small P.A. amplifier. 


AVAILABLE EX-STOCK from 




UHtuticJiam 

V PTY. LTD. 


VIC.: 608 Collins St.. Melbourne 3000. 
61-2464 

NSW: 64 Alfred St., Milsons Point 2061. 
929-8066 


WA: 34 Wolya Way, Balga, Perth 6061. 
49-4919 

QLD: L. E. BOUGHEN & CO., 30 Grimes 
St., Auchenflower 4066. 70-8097. 


18/5 HORN / LOUDHAILER E.A.8/71 

Name,... 

Address. 
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GENUINE HI-FI RECORD PLAYING 
EQUIPMENT 

CAN ONLY BE PURCHASED AT RECORDED MUSIC SALON 

We are sole agents tor the following: ARMSTRONG — 

ENGLAND, JORDAN WATTS—ENGLAND, ROGERS— 

ENGLAND, EMPIRE—USA, HARMAN KARDON—USA, 

ERA—FRANCE, SCHAUB-LORENZ— GERMANY. 


EMPIRE STEREO 
CARTRIDGES 


ARMSTRONG 521 STEREO RAVENSBROOK 

AMPLIFIER $246.00 AMPLIFIER 






POWER 

OUTPUT 

10 4- 10 watts 
R.M.S. into :15 
ohms IK Hz 
15 4- 15 waits 
R.M.S. into 8 
ohms IK Hz. 
Both channels 
driven simultan¬ 
eously. 



SHAUB-LORENZ RADIO 
RECORDER 


CITATION 



ARMSTRONG 526 AMPLIFIER 



STEREO 3000L 
SCHAUB- 
LORENZ 


ELEVEN 


CITATION TWELVE 




Jordan Watts Speaker 


Schaub-Lorenz 
Stereo 4000 L 


Frequency range on axis: 
30—17.000 Hz + 3 dB 
25—20.000 Hz + 6 dB 
Frequency range 30: off axis: 
30— 17.000 Hz -f 6 dB 
Impedance suitability: 4, 8, 
or 16 ohms. 




The Ravensbourne Stereo 



For further details about our range of Hi-Fi record-playing equipment, please write or come to: 
TRUE FIDELITY WORLD'S BEST RECORD PLAYING EQUIPMENT 


RECORDED MUSIC SALON 

C. Pinczewski Mail Orders — Prompt Attention 


11 Collins Street, 
Melbourne, 3000. 
Telephone 63 6257 
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GRADO CARTRIDGES . . . 


we used this weight for the frequency 
response tests. 

On music, both cartridges perform well. 
They have extended high frequency response, 
consistently good stereo separation over the 
whole audio range and very good transient 
response. They are at their best reproducing 
music with plenty of percussion. The only 
audible difference between the two units was 
the slight improvement in tracking of the 
inner record grooves by the FTE. 

Frequency response of the Grado FTR 
was checked with a cartridge load of 47K, 
which is the most likely load to be 
encountered. The result was within ±2dB 
from 100Hz to 18KHz, -5dB at 20Khz and 
+4dB at 20Hz. Channel balance was within 
ldB over most of the audio range. Channel 
separation was 18 to 20dB over the range 
from 100Hz to 15 KHz. in one direction but 
was better in the other direction with a 
miximum of 28dB at lKHz. These tests were 
done using the CBS STR 100 test record. 


Waveform at frequencies above lOKHz was 
very ragged, though fortunately distortion at 
these frequencies is* not directly audible. 
Slight improvement in the waveform can be 
had by reducing the cartridge load, but only 
at the expense of the high frequency 
response. Square-wave response was excellent, 
with very slight overshoot. 

Frequency response of the Grado FTE was 
within ±2dB from 30Hz to 17KHz, -6dB at 
20KHz and +5dB at 20Hz. Channel balance 
was within 2dB over the whole range. Channel 
separation was balanced better than with the 
FTR, measuring 28dB at lKHz in either 
direction. Waveform was also better in the 
region above lOKHz. Square wave response 
was again excellent. 

Overall, these two Grado cartridges 
perform well and warrant consideration for 
most good quality systems. Retail price of the 
FTR is $15.25, including tax, while the FTE 
retails at $32.30. Grado cartridges are 
available at selected retail outlets throughout 
Australia, Trade enquiries should be directed 
to the Australian distributors, H. Rowe and 
Co Pty Ltd, PO Box 42, East Melbourne, 
Victoria, 3002. (L.D.S.) 


iiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiitiiiiMiiiiiMiiiiiiiiuiiittiniHtiiiMMiiiiiiiiiiiiMiiiitiiiiiiiiiiiiiiiiiitiiiitiiiiiiiitiiiiiiiiiiiiiiMUiiiiiiimiimiimiiiimmiittiimiiiiiiiiiiiiiiiiiiiiiiiti 

Akai SW-125 Loudspeaker System 


Last month we reviewed the Akai 6100 four-channel amplifier. Here we review a 
loudspeaker system suitable for use with this amplifier, the Akai SW-125. This is a 
three-way system with a power handling capability of 30 watts. 


One of the most important features of any 
piece of high-fidelity equipment is its eye 
appeal — just ask the ladies of the household. 
On this point, the Akai SW-125 loudspeaker 
must score very highly, as it features one of 
the best finished cabinets we have seen. A 
most attractive aspect of the cabinet is the 
elaborate fretwork, which consists of 
accurately-machined timber sections 
interlocking together. Backing the fretwork is 
a framework which carries the grille cloth. 

Cabinet dimensions are 13% x 22 x 11 
3/8in deep. The cabinet is rigidly constructed 
of veneered plywood, the front edges of 
which are bevelled slightly, adding to the 
appearance. The bass reflex vent is by way of 
a 3in ID cardboard tube, with a { Ain wall 
thickness to provide rigidity and 
non-resonance. No rattles or buzzes were 
apparent from either the cabinet or the 
fretwork during our high-level sine-wave tests, 
which indicates that Akai have done their 
homework well in this respect. 

Removing the fretwork reveals a 
photogenic line-up of loudspeakers, 
comprising a ten-inch woofer, a four-inch 
midrange unit and a small, high-frequency 
horn tweeter. The woofer has a straight-sided 
paper cone driven by a l%inch diameter voice 
coil. The cone suspension consists of a very 
pliant rubber roll surround and a large 
diameter spider assembly, which allows a large 
cone excursion and low free-air resonance. By 
contrast, the magnet system looks very 
modest, but apparently Akai have been able 
to obtain reasonable efficiency in spite of 
this. 

The midrange unit has closed-back 
construction so that it is not modulated by 
low frequency energy from the woofer. 
Crossover points are 1.2 KHz from woofer to 
midrange and 5KHz from midrange to the 
tweeter. Leads from the amplifier are 
terminated by means of a phone jack socket 
on a panel at the rear of the cabinet. A 
tweeter-level control is also mounted on this 
panel. 

Nominal impedance is 8 ohms and this 
appears to be quite constant over the audio 
range except for the low-frequency resonance 
where it shows the expected rise. It will thus 
present no problems to those amplifiers which 
are rather critical of load impedance. In this 
respect, it is well matched to the Akai 6100 
amplifier already reviewed. Strictly speaking 
though, the SW-125 would perform best with 
an amplifier which is capable of 20 to 30 
watts per channel, and exhibiting good 



damping factor at low frequencies. 

Unfortunately, we found that the SW-125 
does not quite live up to the promise of high 
performance indicated by its handsome 
appearance. Certainly it sounds quite pleasant 
on popular instrumental music, but it proves 
tiring when listening for prolonged periods. 
The blame for this seems largely due to the 
tweeter, which is very strident between 7KHz 
and 9KHz. Beyond this, the response drops 
off rapidly. 

The midrange unit is relatively smooth but 
does introduce some colouration in the region 
of lKHz. The woofer is again relatively 
smooth, with the response rising at the upper 
system resonance of 90Hz. The lower 
resonance of the bass reflex system is of 
smaller amplitude at 50Hz, below which it 
rolls off rapidly. 

It would therefore appear to us that a 
different tweeter would make a major 
improvement to the sound of the SW-125, 
and would bring it up to the high standard of 
merchandise we have come to expect from 
Akai and other Japanese manufacturers. 

Retail price of the Akai SW-125 
loudspeaker system is $295 for a pair. Akai 
equipment is available from high-fidelity 
retailers through Australia. Trade inquiries 
should be directed to the Australian 
distributors, Akai Australia Pty Ltd, 276 
Castlereagh St, Sydney, NSW 2000. (L.D.S.) 


UNITED TRADE SALES 

PTY. LTD. 

TRANSISTOR V.HJ. CONVERTER 

Tunable 108-136 Mhz Aircraft Band 1F-600KC 
to l.OOOKc. No connecting wires needed. 9V 
battery, self-contained, just place alongside 
broadcast radio. 

Price only S14.85 plus 45c postage. : 

MULTIMETERS 

Sensitivity DC Sensitivity AC 
C-1000 1,000 ohm/volt 1.000 ohm/volt 

$6.75 

200H 20,000 omh/volt 10,000 ohm/volt 

$11.95 

CT 500/P 20,000 ohm/volt 10.000 ohm/volt 

$17.00 

370W/P 20,000 ohm/volt 4.000 ohm/volt 

$51.75 

AS. 1000/P 100,000 ohm/volt 10,000 ohm/volt 

$34.50 

Pack and Post. 25c 

TEST OSCILLATOR 

TE.16A Transistorised, 5 Band, 450 KHz. to 

30 MHz battery operated, accuracy better than 

3 per cent. Weight: 1.51b 

$23.50. Pack and Post, 75c. 

TAPE RECORDER CABINETS 

Small, $4 each. Pack and Post., $1. 

Large, $6.50 each. Pack and Post.. $1.25. 

TAPE AMPLIFIER BOARDS 

$3.00 each. 

Post, and Pack. 30c. 

LEO COMPUTER BOARDS 

Average 10 transistors. Diodes capacitors and 
resistors. Transistor leads 1 inch long, all other 
components with long leads only $3.50 each, 
p/p 30c. 

SPECIAL 

ERIE RESISTORS 

5 per cent Hi stab Vx and 1 watt Mixed valves 
only $1.50 per 100. Post 30c. 

CAPACITORS 

Ceramic and Mica and Polyester. Mixed valves 
$2 per 100 p./p. 20c. 

3,000 TYPE RELAYS 

Large range 

Only 50c each. 

Post. 15c. 

PIANO, 5-key switches. 

$1.00 each. 

Pack, and Post. 25c. 

COMPUTER MODULES 
contains 2 x 12AU7’s and 1% resistors. 

40c each. P & P 15 cents 

SILICON DTODES 

100 volt PIV—145 amps 

$4.5’0 ea. P & P 25 cents i 

DIODES— 

1N297A—80 volts—30 Ma 

10 cents ea. P & P 6 cents 

Headphone, High Impedance, 2600 ohms. 
Lightweight, $2.50 pr. 40 cents p/p. 
Limited number only. 

POLYESTER CAPACITORS— 

.33 uF, 400 Volts. 10 cents ea. P & P 6 cents 

POWER SUPPLY 

PRINTED BOARDS 

Bridge Rectifier 24 volt AC input, max out¬ 
put DC 35 volt, 160 Ma $1.50 each 

P & P 25 cents. ; 

All prices subject to alteration with¬ 
out notice. All items PLUS POST¬ 
AGE. 

280 LONSDALE STREET, 

(Opposite Myers) 

Melbourne, Phone 663 3815 
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HERE'S THE ULTIMATE IN 
EQUIPMENT AT MINIMUM PRICES 

and Encel gives you top trade-in 
prices on your old units as well! 

Now'* the time to up-grade your sound quality with world-famous Celestion speaker systems and a rev 
olutionary Cambridge P40 amplifier at Encel's reduced prices! 


EQUALLY FAMOUS IS 
CELESTION "DITTON 25“ 

Call in, or write today, for our amazing low 
price on this renowned speaker system! 




FOR ONLY $99.50* YOU CAN GET 
CELESTION "DITTON 15"—ONE OF 
BRITAIN'S FINEST SPEAKERS 



Authoritative reviews give this speaker high praise 
“The system proved capable of handling all types of 
music equally well as test signals, i It was difficult’ 
sometimes to realise that so small a loudspeaker was really . 
producing such well-defined, low-frequency sounds. 

It goes without saying that the treble performance was fully 
up to the standard of the past-acclaimed 
HF 1300 hf pressure unit. 

I have no reservations whatever in thoroughly 
recommending this outstanding loudspeaker to all wishing 
to obtain large-speaker sounds from a modest 21 by 91/2 by 9!4in 
of enclosure.”—“Hi-Fi Sound” magazine. 


“The quality of bass sound was above average, plenty of 
bass, but- always clean and clear, something like the 
quality one might hear from a well-designed 
bass horn.” — “Hi-Fi News” magazine. 


or the OUTSTANDING CELESTION "120" 
FOR ONLY $89.50*. Measuring only 17 by 
7f by 8fins., it received equal acclaim in 
this review. 


it is possible to pay twice the price of the 120’s, only 
to find that the sound is, in many ways, inferior. 

We feel that these new enclosures will meet with great 
success among those discerning enthusiasts who, up 
to now, have been dissatisfied with the quality standard of 
transducers in this category. We found the tiny 
Celestion 120 producing a measurable and quite useful 
signal as low as 30Hz. This is quite remarkable 
for a bookshelf enclosure. Congratulations to Celestion on 
valuable addition to the short list of “good” loudspeaker 
enclosures.”—„Tape Recording” magazine. 


r 

:• 


NO ONE CAN EQUAL OUR PRICE ON 
CAMBRIDGE P40 — BRITAIN'S NEWEST 
TOP-GRADE AMPLIFIER — ONLY 
$285.00* 


[• - v 


This is the revolutionary amplifier that sets new high 
standards in sound quality. Read what the reviewers say: 

“From the circuit and the use of a fully complementary output 

stage, it was hardly surprising to find that once 

below the onset of clipping, the THD sank rapidly to 

about 0.06% and kept steadily falling as the power 

into the 7.5 ohm load was reduced . . . 

it is my view that this is a splendid amplifier. 

Bravo. Cambridge Audio—you have restored my faith in the 
British audio industry!” — “Hi-Fi News” magazine. 

“Under practical conditions the Cambridge P40 operates 
as near to perfection as one is likely to achieve. The P40 
represents excellent value and one can only believe 
that the firm will be embarrassed by the demand for 
this amplifier.”’— “The Gramophone” magazine. 

“A splendid amplifier and in its price bracket, by far 
the finest I have enjoyed putting through its paces. 

It is sheer pleasure to use and. most unusual for this reviewer, 
r shall be sorry when the time comes to 

return it.” — “Hi-Fi News” magazine. 

Call in, or write today, for full technical reviews on 
the advanced Cambridge P40 amplifier, which is so 
conservatively rated that the individual test sheets, 
which comes with each unit, show 30 watts R.M.S. 
at under 0.05 per cent THD 

* Prices include Sales Tax. 



■ AUSTRALIA’S GREATEST HI-FI CENTRES 


ELECTRONICS PTY LTD 


MELBOURNE: 431 BRIDGE ROAD, RICHMOND 
VICTORIA. 3121. TEL: 42 3762. 

SYDNEY: 257 CLARENCE STREET, SYDNEY 
N.S.W. 2000. TEL: 29 4563, 29 4564. 

■ TRADE-INS ACCEPTED ■ TER MS AVAILABLE 

■ MAIL ORDBMS THROUGHOUT AUSTRALIA 
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Adcola Controlled Temperature Irons 


Adcola Products have announced the development of two new low-voltage 
soldering irons featuring close regulation of the soldering tip temperature by 
means of a fully electronic feedback control system. 


The irons incorporate a solid state-tip temperature 
sensing and control system which is claimed to 
maintain the tip within 10°C of the desired setting, 
over the range 365-800°F. Temperature and power 
availability can be changed at any time with the turn 
of a knob, even while the tool is under load. This is 
claimed to contribute to higher quality soldering and 
more reliable soldered joints, as well as increasing 
production soldering speeds. 

The system is also available with an indicator light 
which is connected to the feedback control system so 
that it lights if the temperature of the iron tip during a 
soldering operation drops below the level where a 
“dry joint” could result. 

The efficiency of the temperature control system is 
such that it has been possible to fit the irons with 
heating elements of considerably higher dissipation 
than normal. This gives the irons a very rapid warm¬ 
up and recovery characteristic — total warm-up 
time is a mere 40 seconds. 

The model CT-3 iron weighs only 0.8 ounces, and 
is equivalent to conventional irons of from 5-40 
watts rating. The larger model CT-8 weighs 2.5 
ounces and is sais said to have a work output equal 
to conventional irons of 15-100 watts rating. Both 


Capitol "Mod" Cassettes 



irons use standard Adcola non-freezing tips, 
available in many different profiles. Changeover of 
tips is fast and simple, the tips sliding in and out of 
stainless steel collets. 

Inquiries regarding the irons should be directed to 
Adcola Products Pty Ltd at 22 Firth Street, 
Doncaster, Victoria 3108. 


from EMI 




EMI (Australia) Limited announces the release of a new range of budget-priced , unrecorded, 
hi-fi, low-noise cassettes, available in 30, 60, 90 and 120 minute plaving times. Capitol Mod 
Cassettes are packed in cardboard boxes with a difference. Each box is attractively decorated 
with varying colourful floral designs. A feature of this packaging is that once the outer 
transparent trade-marked wrapping has been removed, the complete colourful floral design is 
exposed, leaving no trace of any marking. 


Reflectometer Kit 

EVEREST ELECTRONICS announce that they 
are able to supply circuit boards, kits and assembled 
kits for a SWR reflectometer head unit based on the 
VHF Powermatch design published in the April 
1971 issue of “Electronics Australia”. The Everest 
version of the reflectometer uses a single ‘/sin double¬ 
sided board and mica button feedthroughs, but is 
otherwise identical with the original design. The unit 
pictured was sent to our laboratory for inspection, 
and would appear to be well made. An identical 
sample was checked by Everest Electronics against a 
commercial instrument, and its performance was 
found to compare very favourably. Prices (including 
postage) are $2.30 for the board only, code RF2-B, 
$8.05 for the complete kit (not including metal case), 
and $10.35 for the assembled unit. Inquiries to Box 
33, Olinda, Vic 3788. 



$175 

PER WEEK 


“THATS 

WHAT I’M EARNING 
IN ELECTRONICS 
THANKS 
TO T.T.I.” 

SO CAN YOU!! 



P.D. Sutherland N.S.W. 


Find out how YOU can earn 
BIG MONEY in the field of 
Electronics. A better job with 
greater prospects or - in your 
own business full or part time. 
Mail the Coupon TODAY to: 

Technical Training International 
955 Pacific Highway Pymble NSW 
2073. P.0. Box 328 Chatswood 
NSW 2067. 


To: Technical Training International 
955 Pacific Hy. Pymble NSW 
2073. 

Please send me your FREE 
BROCHURE 8t full details of 
Electronics training. 

I understand NO SALESMAN 
WILL CALL. 

Name. 

Age. 

Address. 


Postcode 
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New release of Magnetic 

These excellent hi-fi stereo 
l#©is II BM!|jGv magnetic pick-up cartridges 
will play all monophonic and 
stereophonic microgroove 
records. 



The cartridges feature 
ES-70E 

Frequency response : 10cps-30kcs 

Output Voltage : 4MV 

Tracking Weight : 0.7-2GMS 

Stylus : Diamond 

Elliptical 


ES-70F 

Frequency response : 10cps-30kcs 

Output Voltage : 4MV 

Tracking Weight : 0.7-2GMS 

Stylus : Diamond 

Conical Stylus 


ES-70S 

Frequency response : 15cps-25kcs 

Output Voltage : 5MV 

Tracking Weight : 1 -2.5GMS 

Stylus : Diamond 

Conical Stylus 





Goldring Dust Pickup 

Static is considerably reduced by the all metal 
construction and features the only dust 
pickup with Its own lowering device. 

And does not have to be removed to change discs. 
Supplied with anti-static fluid 
adhesive plate and additional roller. ^ 


Stylus Inspection Mirror with Brush 
is a Need for Every Hi Fi Enthusiast. 

Now you can inspect your stylus furnished 
within the cartridge with the “Stylus Mirror”. 
You will be able to see the enlarged stylus tip 
In the concave mirror to check for: 
dust which can be removed with the brush 
and check the centre position of the stylus In 
the cartridge. 


Tape Eraser 

This tape eraser Is different from 
customary ones In that It has been 
developed to operate from batteries 
so as to provide a handy and compact unit. 
Accordingly you can erase cassettes 
or 8-track cartridges easily as well as 
reel to reel tapes. 

Specifications: 

Cabinet materlaf : plastic 

Size : 4 Vi" x 3V2" x 2 V 2 " (approx.) 

Power Source : 6 volts 



Distributed by 

Goldring 
Engineering 
(A’asia) Pty. Ltd. 

NSW 26 Ricketty St Mascot 2020 Tel 67 6088 
VIC 162 Pelham St Carlton Tel 347 5177 
QLD 415 Adelaide St Brisbane 4000 Tel 23 247 
WA 32 Northwood St Leederville 6007 Tel 84 988 
SA 207 Flinders St Adelaide 5000 Tel 51 5117 
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j Goldring Engineering (A’asia) Pty Ltd 

26 Ricketty Street Mascot NSW 2020 Tel 67 6088 j 

I Please send me details of ;; 

; Q GOLDRING CARTRIDGES \J GOLDRING DUST PICK-UP 

□ GOLDRING STYLUS MIRROR Q GOLDRING TAPE ERASER 

I Name. 

Address. 

.Postcode. ; 
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TRADE RELEASES - in brief 

PHILIPS INDUSTRIES has formed a new 
independent division, trading under the name 
of Elcoma Electronics, to handle the suppy of 
electronic devices and components to 
government, industry distributors, wholesalers 
and retailers. These activities were previously 
carried out by Philips’ Miniwatt Electronics 
Division and Mullard-Australia Pty Ltd. 
Elcoma Electronics has been located at 
Philips’ new offices at 95-99 York Street, 
Sydney, 2000 since April 19, this year. The 
division’s technical applications laboratories, 
engineering services, and bulk stores will be at 
20 Herbert Street, Artarmon. 

WATKIN WYNNE PTY LTD, 32 Falcon 
Street, Crows Nest, NSW 2065, announces 
that, by mutual agreement, Aegis Pty Ltd has 
transferred the NSW distribution of its 
electronic parts to Contronic Distributors Pty 
Ltd, Suite 2, 21 Oaks Avenue, Dee Why, NSW 
2099, as from June 30, 1971. Watkin Wynne 
has taken over the sole distribution and 
service of Mico soldering irons from July 1, 
1971. Mico Electric will continue to 
manufacture until the end of this year, when 
it will be incorporated in Watkin Wynne. 

HAWKER SIDDELEY ELECTRONICS 
LTD, 752 Pittwater Road, Brookvale, NSW 
2000, has been appointed Australian agent for 
RF Communications, Rochester, USA. RF 
Communications is a major US manufacturer 
of marine and defence communications 
equipment. 

W. G. BOOTH PTY LTD, PO Box 131, 
Richmond, Vic 3121. Agent for Sprague 
Electric Co, USA. IC counters, types 
US74192A and US74193A. Both are MSI 
up/down counters, the former being a decade 
counter, the latter a 4-bit binary counter. 

PLESSEY DUCON PTY LTD, PO Box 2, 
Villawood, NSW 2163. Agent for JFD 
Electronics Corp, USA. Variable capacitors, 
types MVM003HV and MVM010HV. These 
are miniature air dielectric variable capacitors 
rated at 400V DC working and 800V DC test 
'voltage. Common features include an 
integral rotor centering element and spring 
elements that maintain low-noise electrical 
contact and more constant torque beyond a 
rated lifetime of 600 turns. Printed circuit 
terminals and panel mounts with turret, lug, 
or threaded terminals are available for 
immediate delivery. 

SCHLUMBERGER INSTRUMENTATION 
AUST PTY LTD, PO Box 138, Kew, Vic 
3101. Schlumberger/Weston VOMs, 660 
series. Five models are available in this series 
with the following common features: 
Drop-proof protection (warranted to work’ 
after being dropped 5ft); custom taut-band 



mechanism; self storing handle; polarity 
reversal switch; temperature compensation; 
flush-mounted controls; externally 
replaceable fuse; diode meter protection. All 
models are supplied with leads and batteries, 
and measure 7in x 5in x 2Viin. 


E. S. RUBIN & CO PTY LTD, PO Box 
143, Crows Nest, 2065. Rafi matching 
miniature lampholder and pushbutton switch. 
Moulded from polycarbonate, both are of 
local manufacture. The lampholder type 192, 
takes type T4 “Lilliput” telephone lamps of 



6, 12, or 24V rating. Flat or domed caps are 
available in any of six colours, including clear. 
The switch has nickel-silver contacts. Both use 
a 23/64in or 9.5mm diameter mounting hole. 
One-off prices are 75c for the lampholder and 
65c for the switch. 

GOLDRING ENGINEERING (A’SIA) 
PTY LTD, moved to 26 Ricketty Street, 
Mascot, NSW 2020, on July 1, 1971. The new 
telephone number is 67 6088. 

WARBURTON FRANK! PTY LTD, PO 
Box 182, Chatswood, NSW 2067. Agent for 
SGS, Italy. Operational amplifier type L 147 
Bl. This consists of a pair of high 
performance operational amplifiers and is 
designed for applications where it is 
important to save on space, weight, or 
number of components. Each of the paired 
amplifiers consists of two stages: a high-gain 
differential input stage and a high-gain driver 
with class AB output. Each output stage is 
protected against shorts to ground or to either 
supply rail. 

TEKTRONIX AUSTRALIA PTY LTD, 80 
Waterloo Road, North Ryde, NSW 2113, has 
expended its product range to include 
programmable desk calculators for scientific 
and engineering applications. This follows the 
acquisition of Cintra Inc, of California, by the 
parent company, Tektronix Inc, who will 
manufacture and develop the former Cintra 
product range under its own brand name. 

M7 RECORDS PTY LTD, PO Box 516, 
North Sydney, NSW 2060, is a new 
all-Australian record company whose aim is to 
promote local talent and to export Australian 
records overseas. The company plans to issue 
singles, EPs, LPs, cassettes, and cartridges. 
The Paul Hamlyn record division has been 
appointed as exclusive national distributors 
for M7 Records. 

MOTOROLA SEMICONDUCTOR 
PRODUCTS, a division of Motorola Australia 
Pty Ltd, Suite 204, Regent House, 37-43 
Alexander Street, Crows Nest, NSW 2065. 
High threshold logic circuits, additions to the 
MHTL series. High threshold circuits are. 
relatively immune to false switching triggered 
by noise, because the voltage required to drive 
the logic gates from a quiescent “1” or “O” 
state to the switching threshold is much larger 
than for other logic types. The new circuits 
are a quad latch, a quad exclusive-OR, and a 
dual pulse stretcher. Each of the three devices 
is in a 16-pin dual-in-line package. 

GEC-ELLIOTT AUTOMATION PTY 
LTD, 15 Whiting Street, Artarmon, NSW 
2064. Agent for GEC Semiconductors Ltd, 
UK. Silicon gate transistors, types Ml 102, 
M1202 ana M1402. Made by a 
silicon-oxide-silicon process, they have low 
capacitances and low threshold voltages in 
addition to advantages associated with 
conventional MOS devices. The Ml 102 is a 
single device; the M1202 is a monolithic pair 
with independent source and drain 
connections; and the Ml402 is a dual pair 
where each pair has common source 
connections. ® 


“OXFORD” 

RADIO CHASSIS- 
INSTRUMENT CASE- 
ENGRAVED & PRINTED PANEL 

“MINI BOXES” 

(Aluminium) 

For metalwork or front panels 

ALL stock from our store 

PAYMASTER 132 
June-July 71 

PAYMASTER 130 
Jan. 71 

RESISTOR & CAPACITOR 
Case Feb. 71 

VHF POWER MATCH 
Feb. 71 

DELAHET MK II 
Jan-Feb-Mar 71 

110/160 RECEIVER S/W 
Aug. 70 

240 COMM. RECEIVER 
Jan.-Feb. 70 

ALL TRAIN CONTROLS 
Feb. & Mar. 67. Feb. 68 
Mar. 71. Apr. 68. Apr. 71 

MANUFACTURER OF 
'CONTINENTAL' ELECTRIC 
RANGES 

HEATING SYSTEMS 
PTY. LTD. 

19-21 The Boulevarde, 
Caringbah 2229 
Phone 525-5222 
5 lines 


ELECTRONICS Australia , August , 1971 


123 











-.--;----v 

TECHNICAL BOOKS 
AND PUBLICATIONS 


TV Servicing 

TV TROUBLE DIAGNOSIS MADE EASY, 
by Art Margolis. Published by Tab 
Books, USA, 1970. Soft covers, SVAn x 
5^in, 255 pages, many line drawings and 
photographs. Price in Australia $6.15 
($9.95 hard covers). 

There are many books on servicing, but in 
this book, the author has adopted a somewhat 
novel approach. In the first chapter, entitled 
“Trouble Symptom Analysis”, there is 
presented a large number of drawings and 
photographs together with, in some cases, 
explanatory paragraphs, which portray a wide 
range of picture defects on a TV screen. 

The accompanying text nominates the 
likely section, or sections, of the set in which 
the fault could lie, then directs the reader to 
the chapter(s) dealing with the section(s). For 
example; Figure 1.-23 portrays snow on a TV 
screen and the accompanying text directs the 
reader to chapter 4 (antennas) or chapter 5 
(tuners). 

Reference to chapter 4 reveals a brief 
description of antenna elements followed by a 
more detailed account of the troubles likely 
to be found in this part of the system, how to 
check these ideas, and how to repair the faults 
when found. 

The following chapters are arranged in 
more or less logical order. Chapter 5, tuners; 
6 ,IFs; 7, video detector; 8 , video amplifier; 9, 
AGC; 10, sync; 11, audio; 12 bandpass 
amplifiers (colour killers etc.); 13 colour 
demodulators; 14, colour difference 
amplifiers; 15, colour sync; 16, vertical sweep; 
17 horizontal sweep; 18, convergence; 19, 
high voltage system; 20 , power supplies; 21 , 
the picture tube; 22 colour picture 
adjustments. 

Each chapter provides a description of the 
receiver section involved, together with 
typical troubles, their cause, and cure. The 
circuit description covers both valve and 
transistor systems, the two circuits often 
being presented side by side. 

It was probably inevitable that, in a book 
of this size, some of the circuit descriptions 
would suffer from over-brevity. In fact, some 
come close to the situation where the only 
person likely to follow the text fully is 
someone who already understands it from 
previous study. For example, in the 
explanation of the sync separator plenty of 
emphasis is placed on the use of correct bias 
to provide the correct cut-off conditions, but 
there does not appear to be any explanation 
as to how the bias adjusts itself to the correct 
value for a wide range-of signal conditions. A 
serious omission, hard to justify on the score 
of space alone. 

On the other hand, there is a lot of 
valuable information on typical circuits as 
encountered in each part of the set, together 
with typical voltages and waveforms and 
methods of checking. Provided the reader 
does not expect the book to be a course in 
TV fundamentals, as well as servicing, he 
should not be disappointed. 

Chapters 2 and 3, incidentally, are 


devoted, respectively, to a general discussion 
on the broad principles of servicing, followed 
by a more detailed one on resistance and 
voltage testing; the latter covering DC, 
peak-to-peak, flyback and similar voltage 
conditions. 

Our copy from Grenville Publishing Co 
Pty Ltd, 401 .Pitt St, Sydney, NSW 2000. 
(P.G.W.) 

Research Papers 

BULLETIN OF THE POLYTECHNIC 
INSTITUTE OF JASSY, VOL. XV, 
SECTION III: 

ELECTRICAL ENGINEERING, 
ELECTRONICS. Published in Jassy, 
Roumania, 1969. Hard covers, 6 %in x 
9 y 2 in; papers in English, French, 
German, Russian, Roumanian. Price in 
Australia not supplied. 

A collection of research papers and reports 
from the Physics, Electronic and Electrical 
Engineering departments of the Polytechnic 
Institute of Jassy, in the Socialist Republic of 
Roumania. 

Although many of the papers would 
appear to be of potential interest to English 
and Australian readers, particularly those at 
technical collges, universities or similar 
institutions, the value of the book seems to 
this reviewer to be somewhat reduced as a 
result of the apparently random arrangement 
in terms of language. There are papers in 
French, German, Roumanian, Russian and 
English, but all jumbled together in such a 
way that one really has to search in order to 
find one in one’s native tongue. And I am still 
not quite sure if all papers are presented in all 
of the languages, or if some or all are only 
presented in a single tongue. 

Among those English papers I could find 
were those with titles “On Some Possibilities 
of Using the Autodyne for Electric Drives”, 
“The Capacitance Calculation of the 
Capacitor Servo-Motor with Asymmetrical 
Stator Windings”, “On Measuring Reactances 
with the Modulus Bridge”, “Single Phase 
Static Ferromagnetic Frequency Multiplier 
with an Odd Multiplication Factor”, and 
“Study of an Oscillating Biphase Synchronous 
Linear Motor”. 

For those who are either multi-lingual or 
very patient, a book which may be of value. It 
can apparently be obtained by writing to the 
Editor of the Bulletin at Jassy, Roumania. 

(J.R.) 

More TV Servicing 

TV TECHNICIAN’S BENCH MANUAL, by 
C. R. Wilding. Published by Fountain 
Press Ltd, London, UK, 1971. Hard 
covers, 8 V 2 in x 5^in, 182 pages, 

numerous illustrations. Price in England 
$2.50. 

Like the book on servicing reviewed 
above, this one divides the TV receiver 
into logical sections, describes the oper¬ 
ation, lists the likely faults, their cause 
and cure, and method of diagnosis. There, 


however, the similarity ends. There is no 
preliminary discussion about service 
techniques, use of test equipment, etc. Rather 
the author plunges straight in, after a brief 
preface, with chapter 1 , on power supplies. 

This is followed by chapters on tuners, IF 
stages, video circuits, sync separators, field 
(vertical) circuits, line (horizontal) generators, 
line output stages, and sound detection and 
audio. Then follows a colour section 
consisting of three chapters covering colour 
circuits, timebases and power supphes, and 
colour purity and convergence. 

While the approach may be somewhat 
abrupt, and presupposes an adequate 
knowledge of how to approach a service job, 
and use typical measuring equipment, the text 
is notably explicit in its explanation of how 
the various circuits work, while some of the 
lists of typical faults are quite extensive. 
Strangely, however, the chapter on sync 
separators does not list any faults for this 
section. Its explanation of the stage function, 
involving both valves and transistors, is quite 
detailed. 

The colour chapters, while of theoretical 
value only to Australian readers, are quite 
comprehensive. It would be a useful text 
which any student or serviceman might add to 
his library on colour TV against the day when 
he has to face it as a practical reality. The fact 
that it combines practical problems with 
theoretical discussion should make it 
particularly valuable. 

Our copy direct from the publishers. 
Should be available from local booksellers in 
due course, or to order. (P.G.W.) 


Servicing Hi-Fi Audio 

SERVICING MODERN HI-FI STEREO 
SYSTEMS, by Norman H. Crowhurst. 
Published by Tab Books, USA. Soft 
covers, 5 y 2 in x SViin, 224pp, many 
circuits and diagrams. Price in Australia 
$9.95. 

To followers of audio literature, the name 
Norman H. Crowhurst is well known, and well 
respected. To some it may be sufficient 
justification in itself to add this book to their 
library. 

Some idea of the author’s approach to 
servicing may be had from some comments in 
the preface. He says: 

“A few decades ago, when things changed 
more slowly, the serviceman could get by 
with just accumulating a knowledge of 
prevalent troubles and what cured them, 
while knowing little about what he really did 
when he effected such cures. This is no longer 
true . ..” 

“The most successful serviceman is the 
one with a balance of theory and practice 
under his belt, which enables him to bridge 
the gaps better than the simple ‘routine’ man 
can do”. 

The first chapter, “How Modern Systems 
Differ”, is devoted to bringing the reader up 
to date on modern audio techniques, the 
author presupposing that the reader has had 
little to do with equipment since the advent 
of solid-state devices and stereo techniques. 
While this may be overstating the case for the 
majority of readers, it at least ensures that no 
one is left out. 

Chapter 2 is entitled “Approaches to 
Servicing” and deals mainly with test 
equipment. The author compares the needs of 
valve and transistor equipment in this regard, 
discusses the need for compromise between 
what the serviceman would like and what he 
can afford. 

Then follow chapters on component 
checking, component interchangeability. 
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transistor protection circuits, advance 
performance tests, tuners and control 
amplifiers, phono and tape problems, and 
typical service data. 

This last chapter includes a large number 
of diagrams - circuits, printed board patterns, 
mechanical drawings, chassis layouts, etc. - 
taken from manufacturers’ service manuals. 
Eight of these diagrams are on large fold-out 
sheets. The author states that the purpose of 
the chapter is to demonstrate how the 
information contained in the previous 
chapters is applied to practical devices and 
that, while specific makes are involved, the 
information is, in most cases, applicable in a 
much broader sense. 

Maybe no one book can bring a pre-stereo, 
pre-solid-state type right up to date on all the 
finer points of modern techniques, but this 
book represents a very good attempt. Studied 
in conjunction with practical situations, it 
must smooth out some of the rougher aspects 
of such a conversion process. 

Our copy from Grenville Publishing Co 
Pty Ltd, 401 Pitt St, Sydney, NSW 2000 
(P.G.W.) 


1 est instruments 

ADVANCED ELECTRONIC INSTRUMENTS 
AND THEIR USE, by Sol D. Prensky. 
Published by Hayden Book Company 
Inc, New York. Hard covers or 
paperback, 6^in x 9in, 199pp, many 
illustrations. Price in Australia $11.85 
hard covers, $8.70 paperback. 

The sleeve notes for this book explain that 
it “provides a complete background in general 
purpose advanced laboratory instruments”, 
and “fully explains the essential principles” of 
many instruments, including FET type 
solid-state multimeters, sampling 
oscilloscopes, frequency synthesisers, digital 
voltmeters, and so on. 

To my mind this is not done in the present 
book. The treatment of many instruments 
seems to me quite superficial, and of almost 
farcical brevity. 

Here are some examples. The treatment of 
the FET electronic multimeter comprises one 
picture of a particular commercial FET-input 
instrument, a diagram giving the basic circuit 
of this instrument, and a total of eight lines of 
text (!) describing its operation. The 
treatment of sampling oscilloscopes is even 
more sketchy, with only one picture and 
seven lines of text. That of frequency 
synthesisers consists of a picture and 10 lines 
of text. 

The explanation of the important 
dual-slope integration technique used in 
modern digital voltmeters has a slightly larger 
allocation, consisting of one diagram and 11 
lines of text. However, the explanation is so 
condensed that I seriously doubt whether it 
will have any meaning except for the reader 
already quite familiar with the concepts 
involved. 

It is true that in some sections of the book 
the author does deal with the subject matter 
in a little greater depth. However these 
sections would appear to deal either with 
quite basic instruments such as the 
multimeter or the elementary oscilloscope, or 
with very specialised devices such as sensors 
and transducers. To those seeking a book to 
provide “a complete background in general 
purpose advanced laboratory instruments”, 
then, I would suggest that they continue 
looking. 

The review copy came from the publisher, 
but we understand from the local distributors 
(Grenville Publishing Co) that copies should 
be available at local bookstores shortly. (J.R.) 



Adcola solves 
printed circuit 
soldering problems 


Printed circuit soldering — a recognised problem area. 
Adcola soldering tools and tips, designed and calibrated for 
the job — a known answer to the problems. Adcola tools 
obviate delamination, track separation from substrate, dry 
joints, component damage and destruction, intermittent joints, 
poor appearance. 

Adcola has a special range of tips for printed circuit work — 
and the precision made soldering tools to run them at the 
correct temperature 

Selection is simple — from our brochure. Yours for the asking 


ADCOLA 


Selection is simple; from our brochure. Yours for the asking. 

ADCOLA PRODUCTS PTY. LIMITED 

VIC.: 22 Firlh St., Doncaster, 3108 (Tel. 848 3777) 

NSW: 17 Burwoocf Rd., Burwood, 2134 (Tel. 747 1606) 

S.A.: F. R. Mayfield Pty. Ltd., Adelaide (Tel. 8 4131) 

OLD.: T. H. Martin Pty. Ltd., Brisbane (Tel. 21 5644) 

W.A.: Everett Agency Pty. Ltd., Perth (Tel. 8 4137) RA 
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Programme yourself 
for success in the computer age 

Take advantage of new trends in commerce and industry. Step up to a more interesting 
career, with higher pay and increased status. Opportunities abound for those with the 
right specialist skills, and you can acquire them through easy-to-follow I.C.S. home study 
courses attuned to modern needs. Post coupon below for details without obligation. 


Select the career that suits you best 


TV, Radio Electronics 

Basic Electronics 
Colour TV Servicing 
Commercial Operator’s 
Certificate 

Computer Technician 
Electronic Engineering 
Electronic Instrumentation 
and Control Systems 
Electronics Technology 
Electronics Technician 




Fundamentals of Electronic 
Computers 

Hi-Fi and Sound Systems 
Industrial Electronics 
Maintenance of Electronics 
Equipment 
Radio-Television 
Engineering 
Radio and Television 
Servicing 

Radio Electronic Telemetry 
Transistor Radio and 
Printed Circuit Servicing 


Computer Programming 

Business Data Processing 
Cobol Programming 
Computer Systems Analysis 
Fortran Programming 
General Computer 
Programming 
I.B.M. 360 Computer 
Office Automation 
Operational Research 
Systems and Procedures 
Analysis 




CUT OUT AND POST THIS COUPON 
TO INTERNATIONAL CORRESPONDENCE 
SCHOOLS, DEPT. 535—TODAY. 


Please send me, without cost or obligation, the I.C.S. book on 


# 

|p!| Address 


Name (Mr., Mrs., Mis 


please print 


Age 



.Postcode- 


■L.^P 

■ 
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sn 

Hrmnatinn Phnno r\oni *** I 

0 

L POST TO: International Correspondence Schools, 400 Pacific Highway, Crows Nest, N.S.W. 2065. ■ 

h 8| Telephone 43 2121. Also in all States throughout Australia and in N.Z. 

'■* If the career you want is not listed please nominate the course you want. 
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LITERATURE - in brief 

DA WE INSTRUMENTS LTD, UK, has 
published a handbook on stroboscopes 
written by W. V. Richings, the company’s 
technical director. It describes the basic 
principles of stroboscopy and the various 
stroboscopic devices with particular emphasis 
on the modern electronic stroboscope using a 
high-power discharge lamp. Inquiries to 
Astronics Australasia Pty Ltd, 161-173 Sturt 
Street, South Melbourne, Vic 320S. 

DELCO ELECTRONICS, a division of 
General Motors Corporation, USA, has 
published data sheets for the following 
semiconductors: 2N 5970-3 and DTS-403, 
NPN triple-diffused silicon power transistors. 
Delco has also published two application 
notes: No 45 describes a 1000V linear DC 
regulator; No 47 describes a 25KHz, high 
efficiency 200W inverter. Inquiries to 
Industrial and Domestic Equipment Co, PO 
Box 163, Dandenong, Vic 3175. 

STANDARDS ASSOCIATION OF 
AUSTRALIA, 80 Arthur Street, North 
Sydney, NSW 2060, has announced 
publication of the following Australian 
standards. Copies may be obtained from the 
various offices of the association for the 
prices noted. 

AS 1017, “Dimensions of Electric Motors 
(Metric Units)’’. This gives metric dimensions 
applicable to single-speed cage rotor type and 
single-speed wound rotor (slip ring) type CMR 
motors suitable for use on three-phase 50Hz 
supply not exceeding 660V. Price $3.20 each. 

AS 1049, “Polyethylene Insulation and 
Sheath of Telecommunication Cables’’. 
Specified are types of polyethylene suitable 
for use as insulation and sheathing of 
telecommunication cables. Price $2.40 each. 

AS 1057, “Glossary of Terms Used in 
Quality Control’’. Approximately 100 terms 
in general usage in the broad field of quality 
control and quality assurance are defined. 
Explanatory notes of an educational nature 
have been added to some of the definitions. 
Price $ 1.60 each. 

SIEMENS ELECTRONIC COMPONENTS 
BULLETIN, Vol V. No 6-70, December 1970, 
published by Siemens, West Germany. 
Contents: New silicon planar photoelectric 
devices; New ferrite pot cores; Pulse 
transormers with ferrite cores - part 2; 
Helium-neon laser LG661; YH1043, a power 
travelling wave tube; Noise immune low-speed 
logic modules of the FZ100 series; Complex 
modules of the FL100 series in a digital clock. 
Inquiries to Siemens Industries Ltd, 544 
Church Street, Richmond, Vic 3121. 

MEASUREMENT NEWS, March/April 
1971. An eight-page new product guide 
published by Hewlett-Packard Australia Pty 
Ltd, 22-26 Weir Street, Glen Iris, Vic 3146. 
Contents include: Quality control program; 
Versatile counters to 550MHz; Multiband 
sweep oscillator system; Multichannel 
analysers; Generator produces random binary 
sequences; Oscilloscope writes at 8cm/nS;HP 
devices help astronomers. 

NATIONAL SEMICONDUCTOR 
CORPORATION, California, USA has 
produced a brochure covering the detailed 
screening and testing procedures for both 
monolithic and hybrid linear products 
manufactured under the company’s 
off-the-shelf 883 program. For a free copy of 
the booklet write, on company letterhead, to 
the company’s representative: NS Electronics 
Pty Ltd, PO Box 30, North Balwyn, Victoria 
3108. 

NEW DEVELOPMENTS, Issue B05 3, May 
1971. A new products guide published by 
Jacoby, Mitchell & Co Pty Ltd, 469-475 Kent 
Street, Sydney, 2000. Contents: Kokuyo 
transistor measuring equipment; Advance 
oscilloscopes and instruments; oscillograph 
recording camera; digital voltmeter; time scale 
generator; VSWR directional bridges. 

DIGITAL NEWSLETTER, Vol 1, No 4, 
April 1971, published by Digital Equipment 
Australia Pty Ltd, 75 Alexander Street, Crows 
Nest, NSW 2065. Contents include: 


Computers in solar study; PDP-11 software 
features FORTRAN; PDP-15 to monitor mass 
spectrometer; computer expands psychology 
laboratory; Radiation treatment using a 
computer. 

EMERSON & CUMING INC, Canton, 
Mass 02021, USA, has published a four-page 
folder describing the construction and 
performance of several types of radio 
frequency interference (RFI) shielded 
chambers. The brochure lists the typical 
insertion loss versus frequency which is 
achievable with each type of construction. 



RCA CORPORATION, USA, has 
published a 12-page booklet describing the 
company’s range of gallium-arsenide lasers 
and emitters. The publication describes 
emitters and lasers in general, laser 
characteristics, operation and applications. 
Inquiries to Amalgamated Wireless Valve Co 
Pty Ltd, Private Mail Bag, Ermington, NSW 
2115. 

THE NBS TYPE II POWER 
MEASUREMENT SYSTEM, by N. T. Larsen 
and F. R. Claque, paper 712-70, presented at 
ISA-70 meeting, October 26-29 1970, 

Philadelphia, Pa, USA, and published by the 
US National Bureau of Standards. This paper 
describes a system which is said to be not 
only the most accurate HF and microwave 
power measurement system available but also 
a versatile multi-function instrument which 
can be used as a precision RF power stabiliser, 
an accurate DC voltmeter, or a DC voltage 
source. 

NBS is making the design and production 
information available to commercial 
manufacturers. Any company interested in 
producing the Type II system may request 
free information giving extensive details and 
specifications of the system. Inquiries to the 
Electromagnetics Division, National Bureau of 
Standards, Boulder, Colorado 80302, USA. 

SIEMENS INDUSTRIES LTD, 544 
Church Street, Richmond, Vic 3121, has 
published a 12-page booklet of electronic 
components for 1971-72. It offers a concise 
review of the company’s most popular 
components, and has been designed as a guide 
rather than as a catalogue. 

EIMAC DIVISION, Varian Associates, 
USA, has published an eight-page application 
note on planar triodes which discusses 
general operating instructions for all 
Eimac planar triodes and also describes 
mechanical and electrical characteristics of 
the valves. Inquiries to Varian Pty Ltd, 38 
Oxley Street, Crows Nest, NSW 2065. 

MI CONTACT, Issue 20, published by 
Marconi Instruments Ltd, UK.. Contents 
include: data line analyser; digital multimeter; 
useful signal generator accessory; direct 
reading frequency meter. Inquiries to 
Amalgamated Wireless (A’sia) Ltd, PO Box 
96, North Ryde, NSW 2113. ® 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* - the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at.the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation arid studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction ori equipment). 

... STUDY 
... NOW 


Send for training 
syllabus. There is no obligation. 


NAME. 

ADDRESS 


the MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 

A Service if Amiltsatte* Wlrtlis* (Australasia) Ltd. 


ELECTRONICS Australia , August, 1971 


127 

















AMATEUR BAND 
NEWS AND NOTES 


by Pierce Healy, VK2APQ 


New Rules for Remembrance Day Contest 

An announcement of major importance this month concerns Remembrance Day 
Contest changes, whereby New Zealand amateurs are now able to participate. 
We also have a detailed report of the Victorian Eastern Zone Convention held at the 
end of May. 


The Eastern Zone convention held over 
weekend May 29th - 30th 1971, is reported 
by George Francis, VK3ASV, zone publicity 
officer, as being -“one of the best ever”, 
including the activities for the ladies 
attending, organised by a ladies’ committee. 

The annual general meeting of members of 
the Zone was held on Saturday afternoon 
when the outgoing president, Rod 
Champness, VK3UG presented his report. 
Rod stated that the Eastern Zone, covering all 
the Gippsland area and Mornington Peninsula, 
is steadily becoming the most active amateur 
radio area in Victoria. Also, it was his firm 
conviction that the continuing enthusiasm by 
members would make the Eastern Zone 
widely known for its promotion of amateur 
radio in general. 

Rod went on to say that although their 
activities were VHF oriented, members had 
won several Cook Bi-centenary, and other DX 
awards. Two LAOCP classes are being 
conducted with a total weekly attendance of 
40. The main class is supervised by Brian 
Young, VK3BBB. The second is held by Rod, 
VK3UG. 

Reference was made to a committee 
formed during the year to carry out research 
and make recommendations on a novice 
licence. This sub-committee met a number of 
times, and much useful information was 
gleaned and passed to Rex Black, VK2YA, for 
inclusion in the novice licence report for the 
Federal Convention. 

The report concluded: 

“All bands from 1.8MHz to 438Mhz, 
including the 11 metre band, were used in the 
Zone. Also that there is quite a lot of 
experimentation and the manufacture of 
‘home-brew gear’. This fact was evident from 
the amount entered for competition at the 
convention.’’ 

The presentation of the Eastern Zone 
Activities Award for 1970 - 1971 was made 
by David Scott, VK3DY to George Francis, 
VK3ASV. This is the second year in 
succession that George has won the award for 
being the most active amateur in the Eastern 
Zone. 

The final business was to elect office 
bearers for the next twelve months. 

The appointments were: 

President Lee De Vries VK3AXM 

Vice-president Bruce Hocking VK3ZWP 

Secretary Gavin Kuch VK3ZNC 

(address P.O. Box 175, Maffra) 


Publicity Officer George Francis VK3ASV 
(address 31 Donald Street, Morwell) 

Zone Station 

Officer David Scott VK3DY 

Zone WICEN 

Co-ordinator Harry Everett VK3ZX 

Zone Councillor 

(proposed) Rodney Champness VK3UG 

In regard to the “Lower Class Licensing 
Investigation Committee”. Brian Young, 
VK3BBB has made an appeal for members to 
send to him their views, for or against, before 
September. Brian’s address is 6 Stockdale 
Road, Traralgon, Vic. 3844. 


Members of the 
VK3 Eastern Zone 
at the recent Eas¬ 
tern Zone Conven¬ 
tion. From the left: 
Gavin Kuch, 
VK3ZNC, Secret¬ 
ary. Rod Champ¬ 
ness, Vk3UG, Past 
President. Lee De 
Vries, VK3AXM, 
President. Bruce 
Hocking, VK3ZWP, 
Vice President. 


The convention dinner was held on 
Saturday evening when 67 members, families 
and friends were present. The dinner was 
followed by the screening of movies by Keith 
Scott, VK3SS, of the Australian inland and 
outback. A visitor, Pedro Poliak, CE6DR, 
showed some colour slides of Chile. 

Then followed an interesting talk 
illustrated with colour slides by David Voight, 
VK3ABC, on the RAAF, East Sale Navigation 
and Electronics Air Officers training courses. 

Even though it rained on Sunday 
everybody enjoyed the field events held 
during the breaks in the rain. Competitors 
wearing gumboots hunted on foot for hidden 
transmitters on 160 and 11-metre bands. The 
convention ended with afternoon tea and the 
presentation of prizes. 

Some excellent examples of equipment 
were submitted by amateurs and short-wave 
listeners for the home constructors contest. 
For the first time there was a display of 


amateur television on 426.5MHz with 
excellent results. This was presented by Hans 
Ronchetti, VK3YBI; Max Crisp, VK3ZXM 
and Brian Young, VK3BBB/T. 

On the 4th and 5th June members of the 
Eastern Zone participated in the Morwell 
Hobbies Exhibition organsied by the local 
Rotarians. 

Their stand publicised the WIA and 
emphasised both the hobby and community 
service aspect of amateur radio. Among the 
items displayed was an amateur TV system, and 
communication systems operating on 3.5, 
7.00, and 14,00MHz SSB, and two-metre FM. 
The TV system, and the contacts made on the 
communications gear all created considerable 
interest. 

An excellent display of “home-brew” 
equipment, including solid-state two-metre 
FM transceivers built up from kit sets, 
highlighted the skills of members. 
Photographs and posters depicting various 
activities in the zone such as WICEN, the Boy 



iiimiiitmiiutii 


Radio clubs and other organisations, as well as individual amateur operators, are cordially 
invited to submit news and notes of their activities for inclusion in these columns. Photographs 
will be published when of sufficient general intesest, and where space permits. All materials 
should be sent direct to Pierce Healy at 69 Taylor Street, Bankstown, NSW 2200. 


Scout Jamboree-on-the-Air, satellite tracking 
and the Australis and Moonray projects 
placed emphasis on the value of amateur radio 
in the community. George Francis, VK3ASV, 
Eastern Zone publicity officer says the 
exhibit was an outstanding success. 

REMEMBRANCE DAY CONTEST 

The Wireless Institute of Australia 
Remembrance Day Contest was instituted 
shortly after World War II as a tribute to 
those members of the WIA who paid the 
supreme sacrifice while serving their country 
in either the armed or merchant marine 
services. 

The contest, limited to Australian 
licensees only, has always been a very popular 
event. It has been held over the weekend in 
August nearest the cessation of hostilities in 
the Pacific area. It is unique in the fact that 
there is no outright winner from among the 
contestants. An unresolved contentious point 
has been the scoring table and formula to 
determine the final score of the divisions of 
the WIA. However, the sentiments expressed 
by the purpose of the contest have always 
been paramount in the minds of the 
participants, particularly those who were also 
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members of the services. 

This year the rules have been altered to 
include all the “ZL” call areas. The scoring 
tables for Australian and New Zealand 
contacts, and other information received from 
the WIA, Federal Activities office, are as 
follows: 


CONTEST RULES 

While the scores of the New Zealand 
operators will not affect WIA divisional scores 
for the trophy, the New Zealand operators 
will be eligible for the certificates specified in 
the rules. To this end they are invited to 
submit logs to the Federal Contest Manager in 
Brisbane. It is hoped that participation by 
New Zealand operators will add considerably 
to activity on the bands and to the success of 
the contest. 

A perpetual trophy is awarded annually 
for competition between divisions of the 
WIA. It is inscribed with the names of 
Australian amateurs who made the supreme 
sacrifice in World War II. 

The winning division’s name is inscribed 
on the trophy and the Division receives a 
certificate. 

Objects: 

Amateur operators in each VK call area, 
including Australian mandated territories and 
Australian Antarctica, will endeavour to 
contact amateur operators in other VK and 
ZL call areas on all amateur bands. Intrastate 
contacts on the VHF/UHF amateur bands will 
also be permitted for scoring purposes. 

Contest Date: 

Fro/n 0800 GMT Saturday, 14th August 
1971 to 0759 GMT Sunday 15th August 
1971. 

All amateur stations are requested to' 
observe 15 minutes’ silence prior to 
0 800GMT Saturday. An appropriate 
broadcast will be relayed from all divisional 
stations during this period. 

Rules: 

1. There shall be four sections to the contest 

a. Transmitting phone 

b. Transmitting CW 

c. transmitting open. 

d. Receiving 

2. All Australian amateur operators may 
enter, whether their stations are fixed, 
portable or mobile. Members and 
non-members of the WIA will be eligible for 
awards. 

3. All authorised amateur bands may be used 
and cross-mode operation is permitted. 
Cross-band operation is not permitted. 

4. Contestants may operate on both phone 
and CW during the contest. However, only 
one entry may be submitted for sections (a) 
to (c) in rule 1. 

An open log will be one in which points 
are claimed for both phone and CW 
transmissions. Refer to rule 11. 

5. Only one scoring contact per station per 
band is allowed. A second contact can be 
made on the same band using an alternative 
mode. Arranged schedules are prohibited. 

6. Multi-operator stations are not permitted. 
Log keepers are permitted. Should two or 
more wish to operate one station, each will be 
considered a contestant and must submit a 
separate log under his own call sign. Such 
contestants shall be referred to as “substitute 
operators”. Their operating procedure must 
be as follows: Phone: Substitute operators will 
call “CQ RD” (or “CQ Remembrance Day”), 
the call sign of the station they are operating, 
the word “LOG”, followed by their own call 
sign, eg, “CQ Remembrance Day from 
VK4BBB log VK4BAA”. CW: Substitute 
operators will call “CQ RD de”, the call of 
the station they are operating, an oblique 
stroke, and their own call sign, eg “CQ RD de 
VK4BBB/VK4BAA. 

Contestants receiving signals from a 
substitute operator will qualify for points by 
recording the call sign of the substitute 
operator only. 

7. Entrants must operate within the terms of 
their licences. 

8. Cyphers: Before points may be claimed, 
serial numbers must be exchanged and 
acknowledged. The serial number of five or 


70 +70 STEREO AMP KIT 



t» 0 <1 tl 


o vCbvbwic^ 

-0.00 K 


MINIM IW1NO ON/GH 


MODEL 400K 


FACILITIES: 

★ Push-button switching facilities for 3 inputs 
(Mag. Aux. Ccr.). 

Mono-Stereo switch and mains switch. 

★ Tape-out facilities. 

★ Fully regulated power supply. 

★ Magnetic pre-amp, facilities. 

★ Stereo headphone jack. 

★ Complete electronics on the one P.C. 
board. 

★ Australian made—using standard parts. 

★ Bass and treble facilities. 

SPECIFICATIONS: 

Power: 10W RMS per channel into 8 ohm 
speakers. 

Distortion: Better than 0.8% at full output. 
Freq. Response plus or minus 3dB 45hZ- 
20khZ. 

Bass Response: At 30hZ Boost 15dB, Cut 
19dB. 

Treble Response: At lOkhZ Boost 12dB, Cut 
13dB. 


BREAKDOWN: 

MAGNETIC PRE AMP: 

Based on a very good circuit taken from 
designers handbook. Uses BCl08s and BC109s. 

PRE-AMPLIFIER: 

Taken from 115 unit, this section uses 
matched FETS. 

POWER AMPLIFIER: 

Based on the Muilard 10 plus 10. A well- 
proven circuit indeed. 

REGULATED POWER SUPPLY: 

Once again based on the Muilard Circuit. 

CABINET: 

Beautifully finished in black spatter. Front 
panel extruded aluminium with aluminium 
knobs. Size: 15in x lOin x 3V4in. 


Kit-Form, $61.50. Wired and Tested, $72. 

Kit-Form with Mag. Pre-Amp., $64. Wired and tested, $74.50. 
FREIGHT: Registered Parcel Post, add $2. 
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PLAYMASTER 132 KIT SET 
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POWER: 40W R.M.S. per channel. Com- 
plete with tuner and professional speci¬ 
fications. See June-July, 1971 E.A. for 
more details. All parts new and guaranteed. 

$146.00 

plus $2 Registered Post. 


BC108 


35c each 

Top brand, new and 
guaranteed, 3Sc each. 
Packs of 10, $3.50. 


BC109 


37c eft ef i 

Leading brand, new and 
guaranteed. 40c each. 
Packs of 10, $3.70. 


EM401 


22c each 

S.T.C. Sil diodes. 100 
P.I.V. at 1A. 25c each or 
Packs of 8, $1.76. 
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CAPACITOR DISCHARGE 
IGNITION KIT 

$27.50 

Based on August, 1970 “E.A.” design. Com- 

? lete in every detail, inc. S.T.C. diecast box. 

lease state whether positive or negative 
earth. 

Special Price: $21.50. 

Post. $1.00. 


POLYESTER 
CAPACITOR PACK 

Contains 3 capacitors of 45 values between 
2pF and 0.47uF. A total of 135 capacitors. 
(2pF—820pF 100V Ceramics). Very good 
at $8.30. 


value at 


RESISTOR PACK 

Pack 56: Contains 3 resistors of 57 values 
between 10 ohms and lm totalling 171. All 
5 p.c. types, 1/4W, $4.75; 1/2W,$4.84. 


C.O.D. To use this service add 60c. 

ORDER FORMS: Sent free with each order. 
DESPATCH: All orders are received at 9 a.m. 
at the P.O. and despatched to meet the 1 p.m. 
clearance the same day. This gives you a 
4-hour service. 

POSTAGE: Add 15c packpost fee to all orders 
unless stated otherwise. 


PHONE SERVICE: Simply order on phone and 
order will be despatched C.O.D. within the 
hour. 

QUALITY: All our parts are new and fully 
guaranteed. No surplus or rejects. 

CATALOGUE: We will send our FREE cata¬ 
logue upon receipt of your 9x4 envelope 
with 9c stamp, or with your order. Illustrated. 


KITSETS AUST. PTY. LTD. 

MAIL ORDER DEPT.: Box 176. P.O. DEE WHY 2099, N.S.W. 

SALES DEPT.: SUITE 2. 21 OAKS AVE.. DEE WHY. 

50 yds. From Dee Why Post Office. Phone 982 5571 
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LAFAYETTE General Coverage & Amateur 
Solid state Communications Receivers 



GENERAL 

COVERAGE 

HA-600 

$199.50 


5 BANDS 


150-400 KHz. 550-1600 KHz (Broadcast Band), 1.6-4.8 MHz, 
4.8-14.6 MHz, 10.5-30 MHz. 


Operates from 12 volts PC (negative ground) or 220-240 volto 50 Hz. 


• Field Effect Transistors in R.F., Mixer and • Edge Illuminated Slide Rule Dial with “S" 

Oscillator Stages. Meter. 

• Two Mechanical Filters for Exceptional • Continuous Electrical Bandsprcad Calibrated 

Selectivity. 80—10M. Amateur Banda. 

• Voltage Regulated with Zener Diodes. • Variable BFO, Automatic Noise Limiter. 

• Product Detector for SSB/CW. • Speaker Impedance: 4 to 16 Ohms. 



AMATEUR 

BANDS 

HA-800 

$195.00 


3.5-4.0 MHz, 7.0-7.3 MHz, 14.0-14.35 MHz, 21.0-21.45 MHz, 
28.0-29.7 MHz, 50.0-54.0 MHz. 


6 BANDS 

OpwatM from 12 rolt» DC (negattre ground) or 220-240 volts 50 Hz. 


• Double Conversion on all Bands. 

• Field Effect Transistors in R.F., Mixer and 
Oscillator Stages. 

• Two 455 KHz Mechanical Filters for Optimum 
Selectivity. 

• Zener Voltage Regulated Power Supply. 


• Product Detector for SSB/CW. 

• Variable BFO, Automatic Noise Limiter. 

• Edge Illuminated Slide Rule Dial with “S" 
Meter. 

• Crystal Calibrator (100 KHz Crystal Optional 
Extra $10.75). 


^AFAYETTE 


ELECTRONICS 


Division of Electron Tube 
Distributors Pty. Ltd. 


All mail enquiries and orders to 
VICTORIAN SALES CENTRE, 
AND HEAD OFFICE, 

94 HIGH STREET, ST. KILDA, 
VIC. 3182. Ph. 94 6036. 


Receivers are 


LAFAYETTE Communications 
also available from: 

RADIO HOUSE PTY. LTD., 306 Pitt Street, 
760 George Street, Sydney, N.S.W. 

TISCO AGENCIES, Overend and Hampton 
Streets, Woolloongabba, Q'land. 

McCOY'S RADIO & MUSIC CENTRE, 379 
Invermay Road, Mowbray, Launceston, Tas. 

TRADE REPRESENTATIVES 


S.A.: 

W, 


4.: Tyqtsin Distributors Pty. Ltd.* 13 Deacon Ave., Richmond. 
.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington St., Perth. 


Phone 37 8133. 
Phone 21 7861. 


six figures will be made up of the RS 
(telephony) or RST (CW) reports plus three 
figures, increasing in value by one for each 
contact. 

If any contestant reaches 999 he will start 
again with 001. 

9. Entries must be set out as shown in the 
example, using ONLY ONE SIDE of paper. 
Wherever possible, standard WIA Log Sheets 
should be used. Entries must be clearly 
marked “Remembrance Day Contest 1971” 
and postmarked not later than 3rd 
September, 1971. Address to, Federal Contest 
Manager, WIA, Box 638, Brisbane, 
Queensland 4001. Late entries will be 
disqualified. 

10. Scoring will be based on the table shown. 
Note: Read table from left to right for 

points for the various call areas. All intrastate 
contacts on 52MHz and above are worth one 
point each per band. 

Portable operation: Scores of operators 
working outside their own call area will be 
credited to that call area in which operation 
takes place, eg, a VK5--/2 score counts 
towards the New South Wales (VK2) total. 

11. All logs shall be set out as in the the 
example, and carry a front sheet showing the 
following information: 

Name. 

Address . 


Section. 

Call sign.. 

Claimed score... 

No of contacts. 

Declaration — I hereby certify that I have 
operated in accordance with the rules and 
spirit of the contest. 

Signed. 

Date ... 

All contacts made during the contest must 
be shown in the log submitted (see rule 4). If 
an invalid contact is made, it must be shown 
but no score claimed. 

Entrants in the Open Section must show 
CW and Phone contacts in numerical 
sequence. 

12. The Federal Contest manager has the right 
to disqualify any entrant who, during the 
contest, has not observed the regulations or 
has consistently departed from the accepted 
code of operating ethics. The Federal Contest 
manager also has the right to disallow any 
illegible, incomplete or incorrectly set out 
logs. 

13. The ruling of the Federal Contest Manager 
of the WIA is final and no dispute will be 
discussed. 

Awards: Certificates will be awarded to the 
top scoring stations in sections (a) to (c) of 
rule 1. in each call area, and will include top 
scorers in each section of each call area 
operating exclusively on 52MHz and above. 
VK1, VK8, VK9, VK0, ZL1, ZL2, ZL3, ZL4, 
and ZL5 will count as separate for awards. 
There will be no outright winner. Further 
certificates may be awarded at the discretion 
of the Federal Contest Manager. 

The winning division shall be determined 
in the following way: 

To the average of the top six logs shall be 
added a bonus arrived at by adding the ratio 
of logs entered to the number of state 
licensees (including Limited licensees), 
multiplied by the total points from all entries 
in sections (a), (b) and (c) of rule 1. 

VKl scores will be included with VK2, 
VK8 with VK5 and VK0 with VK7. VK9 logs 
will be added to the geographically closest 
division. Scores from ZL stations will not be 
included in the score of any WIA division. 

Acceptable logs for all sections shall show 
at least five valid contacts. 

The trophy shall be forwarded to the 
winning division and will be held by it for the 
specified period. 

Receiving Section (d): 

1. This section is open to all short-wave 
listeners in Australia and New Zealand, but no 
active transmitting station may enter. 

2. Contest times and loggings of stations on 
each band are as for transmitting. 

3. All logs shall be set out as shown in the 
example. The scoring table to be used is the 
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VK SCORING TABLE 


ZL SCORING TABLE 


To VK0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

ZL1 

2 

3 

4 

5 

From VK0 

- 

6 

6 

6 

6 

6 

6 

6 

6 

6 

2 

2 

3 

4 

1 

„ VK1 

6 

- 

1 

1 

2 

3 

5 

4 

6 

5 

1 

2 

3 

4 

6 

„ VK2 

6 

3 

_ 

1 

2 

3 

5 

4 

6 

5 

1 

2 

3 

4 

6 

„ VK3 

6 

4 

1 

- 

2 

1 

4 

3 

6 

5 

2 

2 

3 

4 

6 

„ VK4 

6 

3 

1 

2 

- 

3 

6 

5 

4 

3 

3 

3 

3 

4 

6 

„ VK5 

6 

5 

2 

1 

3 

- 

4 

3 

3 

6 

4 

4 

4 

5 

6 

„ VK6 

6 

6 

2 

1 

4 

2 

- 

3 

5 

6 

4 

4 

5 

6 

6 

„ VK7 

6 

5 

1 

1 

3 

2 

5 

- 

5 

6 

2 

2 

3 

4 

6 

„ VK8 

6 

5 

1 

1 

2 

3 

6 

4 

_ 

3 

4 

4 

6 

6 

6 

,, VK9 

6 

5 

1 

2 

3 

4 

5 

6 

1 

- 

5 

5 

5 

5 

6 

„ VK9 

6 

5 

1 

2 

3 

4 

5 

6 

1 

- 

5 

5 

6 

6 

6 



To VK0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

From ZL1 

6 

1 

1 

1 

2 

2 

5 

3 

5 

6 

„ ZL2 

6 

• 1 

1 

1 

2 

2 

5 

3 

5 

6 

„ ZL3 

6 

3 

3 

3 

4 

4 

6 

4 

6 

6 

ZL4 

6 

4 

4 

4 

5 

5 

6 

6 

6 

6 

„ ZL5 

1 

6 

6 

6 

6 

6 

6 

6 

6 

6 


EXAMPLE OF TRANSMITTING LOG 


EXAMPLE OF RECEIVING LOG (S.W.L.) 


DATE/ 

TIME 

GMT 

BAND 

EMISSION 

AND 

POWER 

CALL 

SIGN 

WORKED 

RST No 
SENT 

RST No. 
REC'D 

POINTS 

CLAIMED 









DATE/ 

TIME 

BAND 

EMISSION 

CALL 

SIGN 

HEARD 

RST 

No. 

SENT 

RST No. 
REC'D 

STATION 

CALLED 

POINTS 

CLAIMED 

Aug. 71 

14 0810 

7M Hz 

A3(a) 

VK5PS 

58002 


VK6RU 

1 

14 0812 

,, „ 

n n 

ZL2AZ 

59007 

— 

VK3KI 

2 

14 1035 

52MHz 

A3 

VK4ZAZ 

56010 

— 

VK5ZDR 

2 

14 1040 

” " 

" ,, 

VK3ALZ 

59025 

— 

VK3QV 

1 


Note: Standard WIA log sheets may be used to follow the above form. 


CALLING ALL 

PROSPECTIVE 

AMATEURS 

The Wireless Institute of Australia was 
established in 1910 to further the in¬ 
terest of Amateur Radio. With over 
half a century's experience, who could 
be more qualified in teaching this sub¬ 
ject? 

Correspondence Courses are available 
at any time. Personal Classes com¬ 
mence in February of each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.I.A. 

14 ATCHISON STREET, 
CROWS NEST, 2063 
NEW SOUTH WALES 


same as that used for transmitting entrants 
and points must be claimed on the basis of 
the state in which the receiving station is 
located. 

It is not sufficient to log a station calling 
“CQ’\ The number passed by a station in a 
contact must be logged. 

It is not permissible to log a station in the 
same call area as the receiving station on the 
bands 1.8MHz to 30MHz. On bands 52MHz 
and above such stations may be logged, once 
only per band, for one point. See example. 

4. A station may be logged once on phone 
and once on CW for each band. 

5. Club receiving stations may enter for the 
Receiving Section of the contest, but will not 
be eligible for the single operator award. If 
sufficient entries are received, a special award 
may be given to the top receiving station in 
Australia. All operators must sign the 
declaration. 

Awards: Certificates will be awarded to the 
highest scorers in each call area. Further 
certificates may be awarded at the discretion 
of the Federal Contest Manager. 

WIA ACTIVITIES 

The Federal Co-ordinator of the WIA 
Intruder Watch, Alf Chandler, VK3LC has 
prepared a series of tapes recording various 
types of signals that may be heard causing 
interference on amateur bands. These tapes 
have been played over divisional stations. 
However, any member requiring a copy may 
obtain same by contacting his divisional 
secretary. Reports on interference in amateur 
bands should be sent to the Intruder Watch 
Co-ordinator in each State. 

NEW SOUTH WALES 
Hunter Branch 

The highlight of the June meeting of the 
Hunter Branch was the excellent lecture 
presented by Jamieson Rowe, VK2ZLO, 
Editor of “Electronics Australia”. The subject 
was the VHF Powermatch measuring system 
which he has designed and has been featured 
in a series of articles since the February 1971 


CRYSTALS FAST DELIVERIES 

OF ALL YOUR REQUIREMENTS 

D Type 1 to 110 MHz, J Type 5 to 110 MHz, 

K Type 5 to 1 10MHz From $5.00 

Write For Free Comprehensive Price List. 

FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Have been preferred by leading Manufacturer* throughout the country for — 

ACCURACY-STABILITY ACTIVITY-OUTPUT 

Consult us for Crystals for any Mobile Radio. All types available. 
DISCOUNT FOR QUANTITY ORDERS 

AMATIUR AIRCRAFT and ULTRASONIC CRYSTAU also AVAILABLE 

Our modern Factory equipment allows us to offer you 
PROMPT DELIVERY for all your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Department: 

RIPRU1NTATIVES AUSTRALIA AND NEW ZEALAND: Meairt CARREL A CARREL 
■OX 2102. AUCKLAND. 


W. J. MONCRIEFF PTY. LTD.. 
24 Wittenoom St. East Perth 6000. 
Phone 23 1 194: 25 6140. 

FRED HOE & SONS P.L.. 

246 Evans Road. Salisbury North 
Brisbane, Queensland. 

Phone 47 4311. 

FARR ELECTRONICS 
Waterman Buildings, 

408 King William Street 
Adelaide. 

Phone 84977. 


34 Brisbane Street. Hobart, 
and 29 St. J on n Street, 
LAUNCESTON. TASMANIA. 

PARIS RADIO ELECTRONICS 

7a Burton Street. 


BRIGHT STAR CRYSTALS PTY. LTD. 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA. S46S076 
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RADIO 

SUPPLIERS 

Mail Order Specialists 


323 Elizabeth St. (2 doors from Little Lonsdale St.) 
Melbourne Vic. 3000. 'Phones: 67 7329, 67 4286. 

SCIENCE FAIR 2 TRANSISTOR RADIO KIT 

CATALOGUE NO. 28-214 = Tunes AM Broadcasts. 

= Solar Cell Battery Operation. = Easy 2-hour Construction. 

PRICE $7.95 

10 in 1 ELECTRONIC PROJECT* KIT 

Build 10 working projects. All Solid State circuitry. Safe low voltages. No 
soldering required. Easy to follow. 18-page manual. 

Transistor Radio—Low frequency oscillator—transistor amplifier—code practice 
oscillators for two—home broadcasting station—Geranium radio with transistor 
—radio-TV signal generator—Radio-TV signal tracer—code practice oscillator— 
geranium radio. 

PRICE $9.95 

A & R OUTPUT TRANSFORMER ED MIO 

Primary Impedance 8000 ohms CT 

Ultra-linear screen taps 4 3 per cent turns 

Ult Secondary Impedances 2. 8 and 15 ohms 

Power Rating 10 watts 

Frequency response Plus/Minus 2 db2 50c/s—30 kc/s 

Overall size 4 1/8” x 2 1/16” x 2 3/8” 

Mounting centres 2i” 

FEW ONLY. PRICE $8.00 Postage 1.00. 

VACUUM TUBE VOLT METER MODEL K1420 NEW 

(Suitable for FM Radio Stereo T/V) and communication apparatus Meter 195 
V/A DC (6”) Mirror Scale DC Probe Test Lead Red and Black and Book. High 
input impedance, 11 Megohms DCV. Price $69.50. Postage 80c. 

SPECIAL NEW 

1 WATT WALKIE TALKIE 

TRANSCEIVER 

13 TRANSISTORS, 3-CHANNEL, AND CALL SYSTEM 

Range: up to 10 miles (depending on terrain, etc.). Frequency 27.240 MHz (PMG 
approved). Freq. stability; plus or minus 0.005%. Transmitter: Crystal controlled, 
1 watt. Receiver: Superheterodyne, crystal controlled. Antenna: 13-section tele¬ 
scopic. Power source: Eight UM3 1.5 v pen batts. Size: 81 x 31 x 1| inches. 
Weight: 25 ozs. Other features: Leather carrying case, battery level meter, squelch 
control, earphones jack, AC adaptor jack, etc. 

PRICE $75 A PAIR 

BE EARLY, limited stock available. 

D/C Meter. Antenna 5/section Collapsible. Price $16.50. Postage 30c. 

JACKSON V/CONDS. NEW 150 PF with i" shaft $2.80. Postage 20c. 

CRYSTAL RADIO KIT NEW 

Model 28-207. Tunes Am.B/casts complete with all ass. Price $3.95. Postage 30c. 
NEW C/X CABLE i” DIAM. 50 ohms. 95 yd. 

NEW C/X CABLE 3/16” DIAM. 50 ohms. 45 yd. 

ROLLS 100 FEET. 300 ohms, open line cable, $5.30. Postage 20c. 

SINGLE CORE AND SHIELDED MIKE CABLE. NEW 20c yd. 

TWO CORE AND SHIELDED CABLE. NEW 30c yd. 

FIVE CORE AND SHIELDED CABLE. NEW 38c yd. 

T/V RIBBON T YD. 300 OHM. 


METERS 

MR2P METERS: Square, face size l^ln. 
M/Hole 1 1 ain, res. 99 ohms. 0-1. 0-25. 
0-250 and 0-500 mA. . . . net $5.00 

MR2P METERS: 0-5 0-15, 0-30. 30-30 
Amps. (Res. SOM/V). Price net $6.50 
MR2P METERS: 0-15 volt DC, 0-30 volt 

DC. Price.$5.50 

MR2P METERS: 0-50, 0-100, 100-100. 

0-500 V/A. (Res. 900 ohms.) Price $6.75 
M065 METERS: New. Face size 3’a In. 
M/H 2* 4 ln. Res. l2o ohms. 0-1. 0-5. 
0-10. 0-20, 0-50, 0-100 0-500 mA. 

Price.net $5.25 

M065 METERS RES.: 0-15, 0-30. 0-300 
volt DC. Postage 20c. Price net $5.40 
SWR 109 METER: Replacement. Postage 

20c. Price.$9.50 

P25 “S' 1 METER: Price . . . . net $6.50 

P2S METERS: New. Face size 2i 2 ln. M/H 
2’*ln. Res. 60 ohms. 0-1, 0-5. 0-100. 
0-500 mA. Postage 20c. Price net $6.00 
MR3P METERS: New. Face size S’aln. 
M/H 23 4 ln. Res. 120 ohms. 0-1. 0-10. 
0-50, 0-100, 0-500 mA. Post 20c. 

Price.net $6.75 

MR3P METERS: 0-50, 50-50, 0-100. 0-500 
V/A. Postage 20c. Price net $9.20 

MASTER METERS: New. Model S21. Size 
2Uln M/H 2in, C/R 50-50 V/A. Plain 
face. Postage 20c. Price . . . . net $4.00 
MASTER METERS: New, Model S212 24F/ 
498. Face size 3’sln, M/H 23 4 In. C/R 
1-1 mA. Plain face. Postage 20c. 

Price.net $3.70 

MASTER METERS: New. Model 212 24F/ 
502. 0-10 volt AC. Face size 3’aln. M/H 
2 3 4 in. Postage 20c. Price . . net $4.50 


BARGAIN ITEMS 

Mini push-button Switches, new, each 45c 

Beling-Lee Sockets .each 40c 

Beling-Lee Plugs.each 45c 

Beling-Lee Line Joiners . . . . each 48c 

Spring-loaded Terminal Posts, yellow, green, 

red or black.each 15c 

3.5mm Plugs.each 25c 

2.5mm Plugs.each 15c 

6.6mm Plugs.each 40c 

Stereo Plugs.each 60c 

Stereo Sockets .each 50c 

R.C.A. Plugs.each 50c 


4-pin Speaker Plugs 


pair 22c 


3-pin Dim. Plugs.each 58c 

S0239 Sockets .each 95c 

PL259 Plugs.each $1.00 

Ladel Crystal Mike.each $1.20 

TV Plug/Socket.each 45c 

Jabel Crystal Sets Coll, new . . each 95c 
Jabel Aligning Tool Kits, set of two 85c 
Jabel Aligning Tool Kits, set of 4 $1.30 

Adel Nibbling Tools.each $7.50 

Car Radio Speaker Control and volume 

front and rear.each $3.00 

Neon Screwdriver, 240 volt . . each 55c 

10 pairs S/A Clips.$1.60 

Ditto with 6-inch lead (ideal Jumper 

leads).$1.60 

3.5-3.5 3ft leads.$1.20 

Jabel Rotary Switches.$1.20 

1-pole, 12 positions. 2-4, 2-5. 2-6. 3-3. 
4-2. 

S81 Eddystone Variable Condensers 50 Pf 
(no shaft) .$1.50 


MORSE OSCILLATOR PRACTICE SETS, NEW 

Complete in plastic box with speaker and accessories (key not included) 
must for the beginner—Price $9.50. Postage 40c. 


issue of the magazine. A very attentive 
audience showed a keen interest in the subject 
and the units displayed. Many questions were 
asked on many aspects of the subject which 
were capably answered. 

When thanking Mr Rowe for coming to 
Newcastle and presenting such an interesting 
and informative lecture, the president, 
Gordon Sutherland, VK2ZSG, expressed the 
hope that they would have the pleasure of 
hearing another lecture in the not-too-distant 
future. 

The Branch meets in the Clegg Building, 
Newcastle Technical College, Maitland Road, 
Tighes Hill on the first Friday of each month 
at 8.00 pm. Visitors are always welcome. 

Illawarra Branch 

Basil Dale, VK2AW, president of the 
Illawarra Branch of the NSW Division sends 
the following details of activities in the 
Wollongong area. Members look forward to 
meeting visitors to the Illawarra area during 
the coming tourist season. 

Name: Illawarra Branch, NSW Division WIA 
Meeting Place: No 1 Committee Room, Town 
Hall, Crown Street, Wollongong 
Date and Time: Second Monday of each 
month 7.30 pm, except when Public Holiday, 
Thursday is substituted. 

Contact: Secretary - Geoff Cuthbert, 
business 4 0411, ext 80a; President - Basil 
Dale, home 2 6847, business 4 0433 
Tutorial classes: Morse code 6.30 pm - 7.30 
pm General Meeting nights. On air 
53.982MHz Tuesday 7.30 pm. 

Club Station: VK2AMW, activated for special 
events such as Fox Hunts (53.982) Field Days 
(all bands) Local VHF net 53.982MHz AM; 
52.525MHz FM; 146.00MHz FM. 

Repeater: Channel 1 repeater being installed. 
Special Project: In conjunction with 
Wollongong University College, construction 
and operation of 432MHz “Moonbounce” 
transmitting and receiving site at Dapto, four 
miles south of Wollongong. This project was 
featured in the May issue of “Electronics 
Australia”. • 

Geelong Amateur Radio & Television Club 

It is reported that members of the Geelong 
Amateur Radio and Television Club have 
drawn up the plans for the club’s amateur 
television transmitter and studio equipment. 
Also discussions have taken place on the 
formulation of the club’s policy on the 
subject of novice licensing. 

The Public Relations Officer of the club is 
Colin Lowne, VK3ZZS, C/- PO Box 520, 
Geelong, Vic 3220. 

Geelong Radio and Electronics Society 

The Geelong Radio and Electronics 
Society held their annual “Open Day” on 
Sunday June 20th from 10 am till 5 pm. It is 
estimated that between three and four 
hundred visitors took advantage of the 
opportunity to inspect the society’s rooms 
and the display of equipment. 

On view were units constructed by both 
junior and senior members ranging from 
electronic gadgets to communication 
receivers. Home constructed mobile whip 
antennas, electronic keyers, linear amplifiers, 
stereo amplifiers, and test instruments were 
among the items on display. Prizes were 
awarded for both senior and junior exhibits as 
well as for the most original. 

The Society station VK3ANR was on the 
air throughout the day using an FT-101 
transceiver. Numerous contacts were made 
including one with the writer of these notes, 
VK2APQ. 

In the “Audio Room” stereo music played 
continuously throughout the day using the 
recently completed amplifier. A barbeque 
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IONOSPHERIC PREDICTIONS FOR AUGUST 

Reproduced below are radio propagation predication graphs based on information supp¬ 
lied by the Ionospheric Predication Service Division of the Commonwealth Bureau of 
Meteorology. The graphs are based on the limits set by the MUF (Maximum Usable 
Frequency) and the ALF (Absorption Limitimg Frequency) for the most popular 
amateur bands over a number of interstate and international circuits. 
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lunch was held for members and afternoon 
teas provided for the visitors. 

The report on the event was provided by 
Harry Michael, VK3ASI, committee member 
of GRES. 

WESTERN AUSTRALIA 

The Council of the West Australian 
Division has appealed in its June bulletin for 
members to renew their subscriptions without 
delay. At the beginning of June it was 
reported that subscriptions owing amounted 
to approximately $1,000. 

WICEN: It is reported that there is an 
increase in the number of stations reporting in 
the Wednesday evening hookup. A proposal 
has been made that mobile rallies be organised 
as a form of training exercise. 

SOUTH AUSTRALIA 

At a recent council meeting of the South 
Australian Division a scale of fees was 
approved for pensioner members. However, 
each application must be individually 
approved by council. The rates approved 
were:— 

Membership $1 per annum. 

Membership plus Amateur Radio magazine 
$4. 

After much discussion at a Special General 
meeting on May 11 th a committee of five was 
elected to investigate the availability of a 
suitable property for an institute 
headquarters. The committee is to study all 
aspects and report its findings no later than 
31st December 1971. 

WIA YOUTH RADIO SCHEME 

Information to hand indicates that 
progress during the first half of 1971 is up to 
expectations. Many excellent passes have been 
recorded by members of YRCS clubs in all 
states. 

Westlakes Radio Club 

Activities at the Westlakes Radio Club 
AOCP classes have been intensified over the 
past weeks to assist members who will be 
candidates at the PMG’s Department 
examination to be held on August 17th. 

Junior certificate YRS examinations were 
held on June 19th. It is expected that 
candidates will maintain the high level of 
passes that the club has achieved in the past. 

Details of the club may be obtained by 
writing to the Secretary, PO Box 1, Teralba, 
NSW 2284. 

Maitland Radio Club 

Nine classes of technical instruction are 
being conducted each week at the Maitland 
Radio Club. Over 20 members sat for the 
elementary, junior and intermediate YRS 
certificate examinations at the begining of 
June. 

The Club president Kev Watson, 
VK2BLW, has been awarded the YRCS Radio 
Instructors Grade II Certificate. 

The club headquarters are located in Maize 
Street, Tenambit, East Maitland. Visitors are 
always welcome. Full details may be obtained 
from the Secretary, PO Box 54, East Maitland 
2323, or telephone Maitland 33 7286. 

Early in June Mr Jamieson Rowe, Editor 
of “Electronics Australia”, visited both the 
Westlakes and Maitland radio clubs. At both 
clubs he was met by the President and several 
members, and was shown the club rooms and 
training facilities. Mr Rowe was obviously 
impressed by the hard work and enthusiasm 
of all concerned in these clubs, and 
congratulated them on the fine work they 
were doing for the young people. 

St. George Amateur Radio Society 

Thirty amateur radio operators living in 
the St. George district met in the School of 
Arts, Carlton on Wednesday evening 23rd 
June and formed the St. George Amateur 
Radio Society. . 

The primary objective of the club is to 


foster and maintain interest in all aspects of 
amateur radio and to assist those wishing to 
obtain their amateur operator’s licence. It is 
proposed to hold meetings on the second 
Wednesday of each month. 

Full details of the club may be obtained 
by writing to the Secretary, M. McKenzie, 
VK2BMM, 16 George Street, Penshursf, NSW 
2222, or from Vice-president A. Cutting, 
VK2AAC, telephone 587 0406. 

ALL ASIAN DX CONTEST 

The 12th All Asian DX Contest will be 
held on the weekend August 28-29, 1971. 
Amateur operators throughout the world are 
invited to participate. The period of the 
contest is from 1000GMT August 28th to 
1600GMT August 29th. The contest is for CW 
operation only. Amateur bands 1.8MHz to 
28.0MHz may be used. 

Contestants must send their logs to JARL, 
Contest Committee, Central Post Office Box 
377, Tokyo, Japan, to arrive not later than 
30th November, 1971. 

Corrections 

The following alterations are made to 
details relating to the Eastern Zone (VK3) in 
Radio Club Directory, June issue, page 131: — 
Meeting place: Normally at Traralgon. 
Frequency Bands: Every Friday evening, 


Zone hook-up 3.650MHz at 2000EAST. 
VHF: Primary; Channel 4 repeater covering 
La Trobe Valley, call sign VK3BEZ. 
Secondary; 146MHz FM channel B, simplex. 

Full details of the Zone activities ana 
meeting dates can be obtained from the 
Eastern Zone Secretary, Gavin Kuch, 
VK3ZNC. - 


THE WIRELESS INSTITUTE OF AUSTRALIA 

(VICTORIAN DIVISION) 

A.O.C.P. THEORY CLASS 

commences 

Monday, 16th August, 1971, 

and is held each Monday evening from 
8 pm-10 pm. Persons desirous of being 
enrolled, should communicate with the 
Secretary, W.I.A., Vic. Division, 

P.O. Box 36, East Melbourne, Vic., 
3002 (Phone 41 3535, 10 am-3 pm). 
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MAIL ORDER SERVICE — 

P.O. BOX 131, KINGSGROVE, 2208. 
SALES CENTRE — 

103 REGENT ST., REDFERN, 2016. 

PHONE 69 5922. 

CITY SHOWROOM — 

429 PITT ST., SYDNEY. 

PHONE 2112826. 

DISPOSALS CENTRE — 

95-97 REGENT ST., REDFERN. 


SPECIAL INTRODUCTORY PRICES 



We are proud to introduce, from the facilities of our own 
factory, these new speaker kits (and later on hi-fi furniture 
kits) which have been designed by leading sound engineers 
in Australia. Each kit comprises high-grade pyneboard tim¬ 
ber, selected quality veneers, all cut-to-size, innerbond wad¬ 
ding, high-grade Sarlon grille, instruc- 1>4 cu ft enclosure 

tions. It’s so easy to build a Pre-Pak (suits 6” or 8” speak- 

kit, you can’t go wrong. You need only e u r nve S med m9) on!y n, $i«.oo 

supply a hammer, screwdriver, glue and e a. Post $1.50. 

a little time to assemble your own ( 5Ult J u, g ». ft i x e §?. lo8 $& 

speaker system. Available in teak, maple 0 r 12 ” ’speaker' sys- 

or walnut ten* 8 ) vented or un- 

or wainui. vented. only $23t50 ea 

Post $2.00. 

3 cu. ft. enclosure 
(suits 2 x 8". 10” or 
12” speaker systems) 
vented or unvented 
only $27.50 ea. Post 
$2.50. 

Magnavox 8-30 system 
1 cu. ft. only $16.00 
ea. Post $1.50. 
Magnavox 8-30 system 
1.6 cu. ft. only $22.50 
ea. Post $2.00. 

We will be pleased to 
quote for your re¬ 
quirements. Send 

IMMEDIATELY for 
our free descriptive 
leaflet. 


SPECIALS 


SUPER SPECIAL 2 
SUPER PAKS — NEW 


2N3055 .. .. $3.00 
- TESTED AND GUARANTEED. 


6 BC108 Transistors .. . . $2.00 

5 BC109 Transistors .. .. $2.00 

1 2N3054/40250 Tranistors $2.00 


2 C106Y1 SCR. 

1 2N4443 400 PIV 5A SCR 


$ 2.00 

$2.00 


SCOOP! — 3w per channel Stereo Amplifier. Built, tested and 
guaranteed. All silicon transistors — has volume, bass and 
treble controls — no cabinet. $21.50. Post $1.00. 

CHEAP CAPACITORS 
No one can match these prices. 

lOOOpf, 1500pf, 2200pf, 3300pf, 4700pf, 8200pf, .Oluf, 
,015uf, .022uf . . 5c. .033uf .. .. 6c. .047uf, .068uf, 


.082uf .. ..8c .1 uf ... 9c .22uf, .15uf .. .. lie. 

.33uf . .. 18c. .47uf . . 23c. 

Discounts: 100 plus, less 20 per cent 25-99, less 10 per cent. 

60 mixed germanium diodes. Ex. computer . $2.00 

30 mixed transistors, 083, 026, 051, etc. $2.00 

1 printed circuit board kit, c/w instructions. $2.25 

1 SE-500 Signal Tracer . $4.50 


NOW AVAILABLE—EX STOCK 


PLAYMASTER 132 KIT 
$129.00. Post $1.00 
Turner Kit only $22.50. 
Post 50c. 

Send SAE for price-list of 
all parts for above. 



CAPACITOR DISCHARGE 
IGNTTION KIT 


Contains all parts and 
simple Instructions. 


$27.50 

Post $1.00. 



HIGH PERFORMANCE 
AUDIO OSCILLATOR KCT 



X! 

All parts, Including battery 
$14.50. Post 25c. 

POWER SUPLY KITS 

P.S.l Regulated, variable, overload 

protected .$27.50 

0-20V 1 amp all parts included, 

C/W voltmeter. Send for leaflet 
Post $1.00. 

P.S.3 6v, 7.5v, 9v, 12v, 15c. 1A 
rating .. $5.95 

P.S.4 18v. 20v. 25v, 27v 30v 1A 

rating.. . $7.90 

P.S.6 6v, 7.5V, 9v, 12v, 15v. 2A 
rating. .. $7.90 


AUDIO AMPLIFIER KITS 

Based on SL403/A (Plessey) 

3 Watt R.M.S. $14.50. 

MA3 AMPLIFIER KIT 

With base and treble controls (with 
chassis) .... .... $15.90 


DELUXE AMPLIFIER KIT 

As above, with power supply. 3W 

R.M.S. .. .. 7. $23.90 

Post 25c each kit 


STEREO AMPLIFIER KIT 

3 x 3 Watts R.M.S. 
Complete in every details. 

Send for leaflet.$46.00 

Post 50c 

MAGNETIC PRE-AMP KITS 


As in EA Oct 65 
MP—1 mono (cart) .. 
MP—2 stereo (cart) 

MP—3 mono (tape) 

MP—4 stereo (tape) .. 


$4.95 

$9.00 

$4.95 

$9.00 


7 TRANSISTOR RADIO KIT 

Complete Kit includes P.C. board, 
gang, coils, semiconductors and 
speaker, with Instructions. 

Special Price .. .. $7.95. Post 50c 


HI-FI and STEREO 


SINCLAIR PROJECT 60 

Z30 20W amp .. $14.90 PZ5 power supply 

Z50 40W amp .. .. $18.75 PZ8 power supply 

A.F.U. filter .. . * .. $26.50 PZ6 power supply 

Stereo sixty pre-amp and control unit. 

Chassis suit Z30 system, teak front panel. 

Complete amplifier kits, including associated parts .. 

Demonstration facilities now available! 

SINCLAIR PROJECT 60 

Now available, only from Pre-Pak. 

Special model PS-8 power supply, Same 
as PZ-8 but also has overload protec¬ 
tion .$27.50 




$17.60 

$26.50 

$23.75 

$34.25 

$12.00 

$80.00 




“NATURAL SOUND” 
Magnetic Cartridges 
T66. Good Channel Separation, 
20-20.000 Hz .. .. .. $10.30 

AT 33. Exceptional 

Separation.$16.00 

AT21S Wide Range, Superb Track¬ 
ing. Freq Res 10-25,000 Hz $17.85 
Post 25c 

AT-6001 Dust Pick-up. Top quality 
counter-balanced arm with brush 
and roller. Only $5.95. Post 50c. 


STEREO RECORD PLAYERS 

Brand new, famous make auto- 
changer, 4sp., 12” turntable Ltd 

model, c/w ceramic cart .. $33.00 

Deluxe model, cueing device and 

diamond stylus.$39.80 

De luxe model, as above plus 
counterbalance and calibrated stylus 

pressure gauge.$46.00 

Dc-luxe Hi Fi model as above with 
heavy dlecast turntable and shielded 
motor suits mag. cart .. $56.00 

Belt-drive turntable player only In¬ 
cluding mag cart. $69.00 

POST ON ABOVE $2.00 EACH 


PUBLICATIONS 


Semiconductor Interchangeability list . 

Miniwatt Technical Data. 

Valve, Tube and Semiconductor Guide. 

Electronic Counting—Circuits, techniques, Devices 
Demonstrations and Experiments in Electronic* .. 

Semiconductor Devices. 

A Programmed Book on Semiconductor Devices . 

Voltage Regulator/Zener diodes . 

Audio Amplifier Systems (many circuits). 


$ 1.00 

$3.50 

$1.50 

$3.50 

$1.50 

$1.60 

$1.50 

$ 1.00 

$3.50 
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PRE-PAK ELECTRONIC DISPOSALS 

95 97 REGENT STREET, REDFERN, N.S.W. 2016. Telephone: 69 5922 

ALL CHEQUES AND P.O.'* PAYABLE TO PRE-PAK ELECTRONIC DISPOSALS. 

Hours of Business: Mon. to Wed. and Friday: 8.30 a.m. to 5.3 0 p.m. 

Thursday. 8.30 a.m. to 8 p.m. Saturday: 8 a.m. to 1 p.m. 


TAKE OVER! WE HAVE PURCHASED THE ENTIRE 
STOCKS OF “ELECTRONIC DESPATCH.” OLD CUSTOM¬ 
ERS WELCOMED. 


P.N.P. TRANSISTORS (by famous manufacturer—but unmarked by 
agreement) Types BC177 and BC178. Brand new and guaranteed. 
10 mixed for $1.50 plus 15c Postage. 

P.N.P. Silicon Planar Transistors (AX1270) 

10 for $1.50 plus 15c Postage. 


SCOOP PURCHASE SLASHED TO UNDER HALF PRICE 
FRUSTRATED TENDER 

Brand New and Packed “SIEDLE” Telephone Sets. 

Only limited quantities available First Come, First Served! 

All Units are in 2-tone Grey and White. Modern Styling. 

15 Way BUTTON DESK PHONE, complete with Junction Box 
and Extension Lead, 10 Lamp Luminous Signal Indicator in Flush 
or Surface mounting. Made to sell at $58.50. OUR PRICE $25.00. 
11 Button Wall Phone, complete with Junction Box, extension Lead 
and 10 Lamp Luminous Signal Indicator, Flush or Surface mount¬ 
ing. Made to sell at $42.00. OUR PRICE $16.00. 

6 BUTTON WALL PHONE, complete as above but with 5 lamp 
Luminous Signal Indicator. Made to sell at $34.00. OUR PRICE 
$13.00. Accessories available for all the above units. 


6 volt Buzzers.$1.25 

16 way Distribution Box $2.50 
24 way Distribution Box $2.75 
45 way Distribution Box $3.75 
60 way Distribution Box $4.50 


Spare Handsets.$5.00 

POWER SUPPLY UNITS 
240V A.C. 50 cycles Input. 

6V and 12V D.C. Outputs. 
Made to sell at $36.75 
OUR PRICE $15.00. 


D.C. REGULATORS. 

6V 16A .. $10.00 I 12V 26A . $18.00 

6V 24A . $14.00 20V 10A . $16.00 

12V 20A . $14.00 I 30V 4A . $10.00 

The above units require a smoothed D.C. input 30%-50% above 

the nominal voltage. The output voltage can be adjusted to CA plus 

or minus 2V. 


D.C. POWER SUPPLIES, (regulated and unregulated) 

7V-17 AMP . $10.00 I 60V-20 AMP S60 00 

6V-12 AMP (regulated) $25.00 0 ‘ *’ T™®® 

20V-15 AMP (regulated) $32.00 I 6V ' g AMP (regulated) .. $22.00 
MULTIVOLT (REGULATED). Plus/Minus 6V Plus/Minus 12V 
and Plus/minus 48V . $50.00 


RELAYS 

Post Office Type 3000. Resistance Coils of 25, 100, 250, 500, 1000, 
1250, 2000, 3000, 10,000, 50,000 and 200 plus 200, 200 plus 750, 
2b0 plus 1000, 200 plus 2000, 400 plus 250, 500 plus 1000, 1000 
plus 1000, 1500 plus 1500 and 2000 plus 5000 ohms. 

$1.00 each plus 10c Post. 

I.C.L. High Speed Relays, 4 pole change-over 24VDC. 85c each. 
Siemans High Speed Relays, 2 pole change-over 1000 ohms coils 
24VDC 85c post free. 


LARGE CAPACITY ELECTROLYTICS 
4000mfd 75v $3.00 1400mfd 13v $1.50 5500mfd 45v $2.00 

15000mfd 12/15v $1.75 1700mfd 14v $2.00 25000mfd 6v $3.50 

3100mfd 25v $1.50 2500mfd 70v $2.50 8000mfd 70/85v $4.50 
19000mfd 8v $2.50 2000mfd 60v $2.00 7500mfd 21/24v $2.00 
Postage 25c per unit. 


COMPUTER PANELS (By HONEYWELL) 

Approximately 90-100 High Grade components consisting of Diodes, 
Transistors, Capacitors, Resistors, all mounted on reuseable module. 
Qty. 1-4 $2.50. Postage 50c. Qty. 5-9 $2.00. Postage $1.00. Qty. 
10-24 $1.80. Postage $2.00. 


COMPUTER BOARDS (By IBM) 

Size 2’ x 4”. Packed with semi-conductors and top quality resistors 
capacitors, diodes, etc. Transistors are NPN and PNP germanium 
type TOS and T018. Capability of making your own simple com¬ 
puter. 4 boards with minimum of 16 Transistors $1.75. Postage 20c. 
Extra items on Boards. T05 Heat-sink 10C. T03 Power Transistor 
50c. T03 Heat-sink with Transistor 70c. Trimpots 30c. Board with 
6 Delay Lines $1.00. 


CASH IMMEDIATELY AVAILABLE for redundant and sur¬ 
plus stocks of Radio, Television, telephone and Electronic equip¬ 
ment, or in component Dorm such as meters, plugs and sockets, 
valves, transistors, semi-conductors, capacitors, resistors, speakers, 
etc., etc. The larger the quantity the better we like it. 

FANS 

240VAC 50 cycles. High Capacity Centrifugal type. A few only 
left. Terrific value at only $30.00. Carriage $5.00. 

UNISELECTOR SWITCHES 

4 Bank 25 Full Wipers, 1000 ohm coil, 48V D.C. operation. Various 
switching and computing selections. $3.50. Postage 60c. 

HIGH-SPEED MAGNETIC COUNTERS 

(4” x 1” x 1”) 4 digit 0-9999. 500 ohm coil 12/24V operation. For 
batch counting or lap timing, also dozens of others uses. 95c. 
Postage 15c. 

TELEPHONE DIALS 

Breakmake impulse ratio 2:1 and speed 10 i.ps. Trigger type. A 
complementary extra that can be used in conjunction with Uni¬ 
selector Switches. For control timing and numicator selection. $1.25. 
Postage 25c. 

COMPUTER TURRET UNITS ~ 

1 unit x 2 12AU7 valves, capacitors, resistors, rectifiers, 18 way 
connector. Similar unit to above unit but with 2 2D21 valves. The 

2 for $1.00 Post Free. 

TEXAS SN74N SERIES T.T.L. LOGIC INTEGRATED 
CIRCUITS 

SN7400N—Quad 2-Input Nand Gate, Flip Flop $1.25 

SN7403N—Quad 2-Input Positive Nand Gate, Flip Flop $1.00 
SN7404N—Hex inverter, Flip Flop $1.00 

SN7406N—Hex Inverter Butfer/Driver Open-collector 

High Voltage Output, Logic Element 90c 

SN7408N—Quad 2-lnput Positive and Gate, Logic Element 90c 
SN7430N—8-Input Positive Nand Gate, Flip Flop $1.00 

SN7491N—8 Bit Shift Register $1.00 

SN74100N—8-Bit Bistable Latch, Memories $2.00 

All above 20c Postage. 

MISCELLANEOUS 

Hamlin Reed Switches DRG2. 240V 1 amp. 80c each or 10 for $7. 
Miniature Flashing Lamps 2.5V. 5c each or 12 for 50c. 

P.M.G. Key Switches 10 assorted types for $3. Post 40c. 

Extruded Aluminium Channel, Suitable for Heat-Sinks. 2 sizes 
available. 6” x 2”. Two for 75c. Post 15c. 

Mallory 3 gang UHF Inductaners $1.50 plus 20c post. 

Carbon Microphone in Bakelite Case (Ex-Services) 2 for 70c. 
Temperature Indicators, 2 colour Dial HOT and COLD 40c plus 
10c post. 

PRINTED CIRCUIT BOARD 

Fibreglass and Phenolic. Size 10” x 5” 30c or 10 pieces for $2.00. 
Plus 40c Post. 

SELENIUM RECTIFIERS. 

High Voltage Sentercel’ tubular stacks for high voltage low current 
supplies. 

K3-20 1360 PIV lm/a 5 for 45c K3-70 4760 PIV lm/a 5 for 85c 
K3-30 2040 PIV lm/a 5 for 75c. N8-15 1020 PIV 5m/a 5 for 85c 

SILVER WIRE RELAYS. 

Precision type relays made for IBM Computers. Nominal working 
Voltage 24-48V. 

With 4 Change-over Contacts (Complete with Base) . 40c 

With 6 Change-over Contacts (Complete with Base) . 50c 

With 12 Change-over Contacts (Complete with Base) . 60c 

With 4 Change-over Contacts (Latching Type Complete with Base) 

55c 

Postage 20c. 

WE HAVE THOUSANDS OF USEFUL COMPONENTS IN 
SMALL QUANTITIES THAT ARE IMPRACTICAL TO 
ADVERTISE. CALLERS ARE WELCOME TO BROWSE 
AROUND AND PICK AT THEIR CHOICE. 


PRE-PAK LEADS THE WAY IN SMASHING THE PRICE BARRIER 
OUR CLAIM:—“We are the cheapest.” OUR AIM: “To keep it that way.” 
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RADIO HOUSE PTY. LTD 


306-308 PITT STREET 61-3832 26-2817 


760 GEORGE STREET SYDNEY. 211-0171 


NEW 
TYPE Y-3 
MULTI¬ 
METER 


MXAJUKING *ANGEt 

D.C. Volute: 6V. 30V. 
130V. 600V (2000 ohm»/ 
V). A.C. Volute: 6V. 
JOV. 130V. 600V (2000 
ohms/V). D.C. Current: 
130 mA. Resistance: 0- 
100,000 ohms. Complete 
with 1.5 volt battery and 
teat leads. Size: 3%” x 
2**" x 1 H»’. 

Cheeked, Packed tmd 
Posted — $9.5#. 
Limited Stocks. 


'HANDYMAN" 
RH 150 
$11.50 

CHECKED 
PACKED 
& POSTED 
FREE 


Pocket-size 3W' x 4V4" x ltt". 
Instruction sheet and circuit. 

SPECIFICATIONS 
DC Volts 2Vi, 10. 30. 250. 1000. 
AC Volts 10. 30. 230, 300, 1000. 
DC Current, .1, 25. 250 M/amps. 
Resistance. 20K and 2 mejrohms. 
Decibels, -20db = +62db .7K/c. 
Capacitance. .0001, .01, .0025, .23 
mfd. 


Models RH-80, .55, -60 are:— 

• Overload-protected by dual silicon diodes 9 Mirror 
scale # Double-jewelled ±2% meter • 
temperature-stabilised film resistors. 


± 1 % 


LATEST MODEL 

6-Transistor Radio 

Now Only $10.95 
or Packed and Posted $11.50 
Latest Design SILICON SIX is 
guaranteed for 3 months and comes 
complete with Carry Bag and 
Standard 9 Volt Battery. 

Spare Batteries 30 cents each. 


MODEL RH-20 $73.95. Postage 50c 

20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 1000 (20,000/V) 

AC Volts: 10, 50, 250, 500, 
1000 (10,000/V) 

DC Current. 50 uA, 25mA, 
250mA 

Resistance. 7k0, 700k0, 7M0 
Decibels. -10 +22 (at AC/ 
10V) +20 +36 (at AC/ 
50V). Upper frequency limit 
7kc. 

Batteries: Two 1.5V dry cells. 
With Meter Protection $15.00 


MODEL RH-55 $20.00 Postage 50c 

30,000 Ohms per Volt DC 
14.000 Ohms per Volt AC 
SPECIFICATIONS: 

♦DC Volts: 0.6, 3V, 12V, 
60V, 300V, 1200V (30,000 
ohms/V. 

♦AC Volts: 12V, 60V, 300V, 
1200V (14,000 ohms/V). 
♦DC Current: 60 A, 12mA, 
300mA. 

♦Resistance: 10K ohm, IMeg 
ohm, lOMeg ohm. 

♦Decibels: -10 db +23 db. 


NEW RH (Radio House) RANGE 
OF MULTIMETERS 

MODEL RH-80 $18.00 Postage 50c 

20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts. 0.5, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current: 50uA, 5mA, 
50 mA, 500 mA 
Resistance. 5 kO, 50kO, 
500kO, 5 MegO 
Decibels. —10 + 62 lb 
Accuracy. DC±3%, AC 
±4% (of full scale) 
Batteries. Two 1.5V dry cells. 
Size A A, “Eveready" 915 

• Overload-protected by dual 
silicon diodes. # Mirror scale. 

• Double-jewelled ±2% 
meter. • ± 1% temperature- 
stabilized film resistors. 


MODEL RH-100 $39.75. Postage 75c 


100,000 Ohm* per Volt DC 10,000 Ohms per Volt AC 

• Overload Protected by Dual Silicondiodes • Double- 
jewelled ± 2 per cent Meter • ;£l per cent Temper¬ 
ature-stabilised Film Resistors # Polarity Changeover 
Switch • Mirror scale, instruction for operation with 
circuit diagram. 

SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200V (100,0000/V) 

AC Volts: 6, 30, 120, 300, 
1200V (10,000 O/V) 

DC Current: 12/xA, 300 pA, 
6mA, 60mA, 600mA, 

12 amps DC and AC Cur¬ 
rent 12 amps. 

Resistance: 20KO, 200KQ, 

2M0, 20MQ 

Decibels: —20 to + 17,31,43, 
51, 63. 

Accuracy: DC±3 per cent, 
AC+ 4 per cent (of full 
scale) 

Batteries: Two 1.5V dry cells, 
size AA, “Eveready” 915 


MODEL RH-60 $25.00 Postage 50c 


50,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current. 25 uA, 5 mA, 
50 mA, 500 mA 

Resistance: 10 kO, 100 kft, 
1 Megfi, 10 MegO 

Decibels. —10 +62'db 
Accuracy: DC±3%, AC± 
4% (of full scale) 

Batteries. Two 1.5 V dry cells. 
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LISTENING AROUND 
THE WORLD 

by Arthur Cushen, MBE 


Interval signals the best guide to identification 

While a knowledge of foreign languages ofetn help in the identification of stations, 
the interval signals used by many international broadcasters are often a better guide 
to identification of the broadcasts. 



The language used in a particular 
transmission by a short-wave station is not 
often a reliable guide to the whereabouts of 
the station, or as an aid to identification. It is 
the interval signal which provides a more 
positive means of identifying an unknown 
station. 

The interval signal is usually associated 
with some characteristic of the country 
concerned, in either its music, a wildlife 
source or some other sound peculiar to the 
region from which the broadcast originates, so 
it provides a ready clue to the station’s 
whereabouts. 

A knowledge of these identification signals 
is of great assistance when a short-wave 
station is to be identified. For instance, if 
anybody hears the song of the Bellbird, they 
are probably tuned to Radio New Zealand; or 
if they heard the sound of the Kookaburra or 
the strains of “Waltzing Matilda’’ they would 
immediately know that the station was Radio 
Australia. 

While it is obviously impracticable to 
provide a complete listing of interval signals, 
here are some of those commonly heard. 

In the past the BBC World Service has 
used the chimes of Bow Bells, but this was 
recently replaced by an orchestral version of 
the “Bells of St Clements’’. Radio Nederland 
uses the carillon of the St Jan’s Catherdal 
‘s Hertogenbosch. Radio Moscow has the 
Kremlin Bells as one of four interval signals 
used in its overseas services. Vatican Radio, 
with the Bells of St Peter’s is easy to identify. 
Bird calls are popular, and besides the Bellbird 
for New Zealand and the Kookubara from 
Australia, the Nightingale is used by Italy, 
New Caledonia has the call of the Cagou Bird, 
and South Africa uses the call of the 
Bokmakierie Bird. 

“Swedish Rhapsody” helps to tell listeners 
they are tuned to Stockholm and a familiar 
Chopin Polonaise identifies programs from 
Poland. Music boxes are popular, and these 
are used by Switzerland, Norway, Monte 
Carlo and several stations in Japan. The first 
few bars of a country’s national anthem also 
form identification signals; “O Canada” is 
used from Montreal. Clock chimes, too, 
identify, and are used by Moscow and Cairo. 
Big Ben tells the listener he is tuned to 
London. Another well known BBC signal, 
used in the service to Europe, is the Morse 
code V, so much associated with World War 
II; however, this is also used by Radio 
Portugal and ETLF in Addis Ababa. Native 
drums would immediately indicate 
somewhere in the tropics, and the listener 
could be tuned to Radio Fiji, Radio Tahiti or 
any of the numerous stations in Africa. 

The Gospel stations use a few bars of a 
hymn to identify their programs; The BBC 
Regional Services use the musical notes b b c 
to identify that program; the United States 
can be recognised by “Yankee Doodle”; and 


one Moscow transmission by the well known 
number “Midnight in Moscow”. 

DENMARK USING 11895 KHz 

Radio Denmark in Copenhagen is being 
received at good strength on 11895 KHz in a 
transmission to North America. The station 
interval signal is heard from 0155GMT and a 
short announcement in English is given at 
0200GMT before the program continues in 
Danish to sign-off at 0245GMT. In the 
announcement the station indicates that they 
broadcast from 0000 to 0045GMT on 
9520KHz. 

Radio Denmark had regular transmissions 
in English for many years up to December 
1969, but these were cancelled from that 
date. At the present time the only overseas 
broadcasts are in Danish. Recently the Danish 
Parliament announced an increased allocation 
for short-wave broadcasting, and it is 
expected that Radio Denmark will expand its 
programs and increase power in the near 
future. 

CANADA TESTS TO JAPAN 

Radio Canada in Montreal. recently 
conducted a series of tests directed to Japan 
in English, French and Japanese, 0955 to 
1030GMT on 1 1720 and 15275KHz. The 
signal on 11720KHz was stonger but suffered 
interference from Radio Peking, broadcasting 
to Australia and New Zealand on this 
frequency to sign off at 1025GMT. It was 
therefore possible to hear only the last five 
minutes of the broadcast from Montreal free 
of interference. 

The tests are in preparation for an 
extension of the service areas covered by 
Radio Canada, following the introduction of 
250KW transmitters which are testing at the 
moment. In the past 25 years Radio Canada 
has broadcast to Euope, Africa, Latin 
America and the South Pacific, but this is 
their first attempt to put a signal into Asia. 

RADIO DEL PACIFICO 

An interesting station in Lima, Peru is 
Radio Del Pacifico, which broadcasts gospel 
progrmams in English. Our reception in New 
Zealand on 4975KHz during the mid-winter 
period included a news bulletin in English at 
0255GMT and a gospel session at 0300GMT. 
The callsign OCZ4H was given in Spanish and 
was repeated at the conclusion of the English 
program at 0330GMT. 

Reference was made to short-wave and FM 
frequencies only. After 0330 the program 
reverted to Spanish and had a selection of 
classical music. The station left the air shortly 
after 0430GMT with full identification in 
Spanish. 

The fact that the English transmission is at 
such an early hour makes reception of this 
part of the program possible only in 
mid-winter. When the station was using 
9670KHz it could be heard for a longer 


period. According to “World Radio 
Handbook” the station operates from 2 300 to 
0430GMT and has the power of 5KW. 

STOCKHOLM TO USE 9590KHz 
Radio Sewden has a special daily 
transmission in English to Australia and New 
Zealand, 0515-0545, which came into 
operation last November. They have been 
using 11895KHz till now, but with the falling 
sunspot count they plan to use 9590KHz 
from 5th September, when the seasonal 
frequency changes take place. 

Radio Sweden also plan to use from next 
month 11790KHz to the Far East with 
English 2045-2 115GMT replacing 11970KHz. 
A transmission at 1230GMT, also to the Far 
East, remains on 15 105KHz. 

“Sweden Calling DXers”, is heard in the 
Tuesday transmission at 205 5GMT, and on 
Wednesday at 0525GMT, in the service to 
Australia and New Zealand. 

TAHITI ON 3220KHZ 

Radio Tahiti has been heard on 3220KHz 
in New Zealand to close down at 0800GMT. 
This new frequency has been heard as early as 
0545GMT with the usual program in French. 
It appears to be a new outlet, on which one of 
the old 4KW transmitters is being used to 
provide a SW signal at a lower frequency for 
the Pacific. At the same time the service has 
been noted on 740KHz medium-wave, and on 
6135 and 15170KHz short-wave. The signal in 
New Zealand is at fair level, but is not as 
strong as Radio Fiji on the adjacent channel 
of 3230KHZ. 

PORT MORESBY TESTS 
A series of transmissions for propagation 
test purposes have been broadcast on 
3290KHz from Port Moresby. According to 
station announcements the power used was 
2KW. Early in June a taped identification 
announcement was heard on the frequency. 
Later in the month program material was also 
transmitted, mainly popular music, but 
occasionally a news bulletin at 0945GMT. 

Transmission appears to commence at 
0900GMT with the announcement “This is a 
test transmission for propagation purposes on 
3290KHz with 2000W of aerial power from 
Port Moresby in the central district of 
Papua”. Signals in New Zealand have been fair 
to good, but we have found that telegraphic 
traffic is troublesome on the frequency, as 
well as interference from Radio Fiji on 
3286KHz. Reports should be sent to the 
Australian Administration Broadcasting 
Section at Port Moresby. 

LATIN AMERICAN SURVEY 
New Zealand readers provide some 
interesting news on signals from Central and 
South America that have been received in the 
afternoon and late evening listening periods 
on the 60-metre band, and to a lesser degree 
on the 49 and 31-metre bands. Chris Davis of 
Featherston, Tony King of Wellington and 
John Mainland of Wellington have submitted 
information which is compiled in order of 
frequency, together with our own 
observations. 

KHz 

4770 YVNW Radio Bolivar has been heard at 
1000GMT. 

4795 Radio Congonhas ZYF37, fair signal at 
0900. 

4800 HCMB5 Radio Popular Independiente 
heard around 0600GMT. 

4810 YVMO Radio Lara opens at 0958GMT. 
4820 HRVC La Voz Evangelica, English 
program to 0500GMT. 
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P HAWKER SOOELEY COMPANY 


THERMAL 
OVERLOAD RELAY 

with ambient temperature com¬ 
pensation and single phasing 
protection provides one of the 
most economical and effective 
methods of motor overload pro¬ 
tection. 

Publication No. 12100/12200. 


KT CONTACTORS 

comply with Australian Standard 
C 63 — 1965 and British Stan¬ 
dard 775: 1969. This new range 
is designed for use where 
economy, reliability and com¬ 
pactness are paramount. 
Publication 11000. 


NOYES 


Sydney Melbourne Brisbane Adelaide Perth Hobart Canberra Newcastle Tamworth Wollongong Orange Geelong Mackay Townsville Launceston Lae 




TRIO COMMUNICATION 
RECEIVER MODEL 9R-59DS 
$178 

4 band receiver covering 
550 Kc/s to 80 Mc/s con¬ 
tinuous and electrical band- 
spread on 10, 15, 20, 40 

and 80 metres, 8 valve plus 
7 diode circuit, 4/8 ohm 
output and phone lack. 

SSB-CW • ANL • Variable 
BFO • S Meter • Sep. 
bandspread dial • IF 455 

Kc/s • Audio output 1.5 
VV • Variable RF and AF 

gain controls. 115/250V. 
AC Mains. Beautifully de¬ 
signed, 


CAPACITIVE 
DISCHARGE 
IGNITION 
SYSTEM KIT 


(g)PACKS! 


SEMI CONDUCTOR PACKS 
GUARANTEED BRAND 
NEW AND TESTED 
SILICON & GERMANIUM 
TYPES. 

10—Low noise Audio 
Type similar BC- 
109. 4010 .... 

10—Audio Type Sim. 

2N2926 . . 

10—Audio Type simi¬ 
lar BC108 .... 

10—RF Type, simi¬ 
lar BF1 15. 3693 S2.95 
10—RF High Gain $2.95 
10—FR Low Noise 
VHF similar 

2N3564 

10—Audio Output 
NPN Silicon, 
Matched pairs 
10—Audio similar 
2N3638A . . 

5—Silicon Pair Com¬ 
plementary Out¬ 
put 22V SOOmW $3.25 
1—NPN Output, 

2N3055/BDY2 $2.00 

Or 2 for . . . . $3.^“ 

1—PNP RF IF 
Type, slm. AF- 
116, AF117. ea. 

Or 10 for 
1—PNP Power Out¬ 
put, slm. 2N- 
301. 2N2148 

ADI 49.$1.40 

FETS 

MPF 102 . . . . ea. $1.10 

MPF 105—2N5459 $1.10 

MPF 106—2N548S $1.60 

MPF 10—2N5485 $1.60 

2N3819 $1.10 

TIS88—2N5245 . . . $1.10 


$3.00 

$2.95 


$2.95 


$3.SO 


$3.23 

$3.25 


1.75 


.35 

53.00 


SILICON RECTIFIERS 

50v, 25c ea, 

or 10 for $2.25 
10Ov, 25c ea. 

or 10 for S2.2S 

200v. 30c 

SPECIAL 400v. 26c ea. 

or 10 for $2.25 
600v, 55c SOOv 60c 

lOOOv 1 amp . . . . 95c 

3 amp lOOv Surge 

Protected ea. 75c 

SCR 400v 6A . . $3.20 

D13T1.$1.40 

S12/V413 ER900 ... 90c 


SMALLEST RADIO KIT 
IN AUSTRALIA 

1 5/8ln x 1 5/8ln x 15/16in 
Uses 2 Silicon Transistors 
and High Impedance Mag¬ 
netic Earphone. 

5-Stage Reflex Circuit and 
Ferrite Aerial. 

Complete Kit with Instruc¬ 
tions. $6.73. 35c Pack-Post. 
Batteries required: 2 Mer- 
cury Cells type RM675. 


SPECIAL! 1970 MODEL 
8 TRANSISTOR RADIO KIT. 
USES SILICON TRANSIS- 
TORS AND DIODES. COM¬ 
PLETE with Instructions. 
Carrying Case and ear¬ 

phone. $16.50. Wired. 
Tested, $18.50. Post and 

Pack 75c._ 

AUDIO AMPLIFIER 
MODULES AND KITS 

1 watt to 100 watt 

1w 1C kit. $3.90 

lOw Kit. $11.00 

Mullard* 10/10 Kit, com- 

plete. $72.00 

_Also Tuner Kits._ 

E/A PRINTED CIRCUIT 
BOARDS 

67P3 115 preamp . 

68/A8 3 plus 3 • . 

68/A8 10 plus 10 
69/P5 PM12S .. 

69/CIO Muslcolor . 

69/P9 PM 127 . . 

70/A1 PM128 .. 

70CD1 CD IGN 
70BFO BFO . . 

1C TRR300 TAA300 
70A2 PM 129 . . 


SINCLAIR 1C-10 
PLESSEY SL403A 
Or 2 for . . 
Philips 1 -watt . . 
GE 1W RMS . . 

GE 2W RMS . . 

GE 5W RMS . . 

709Cop. amp . . 

BENDIX 15 RMS 


$10.50 

58.90 

$16.50 

$3.60 

$3.95 

55.57 

$8.57 

$2.99 

$ 21.88 


DIODES 

OA90 Type, 25c ea. 

or 10 for $2.30 
OA91 Type. 25c ea. 

or 10 for $2.30 
OA95 Type, 27c ea. 

or 10 for $2.50 

BA100, each. 30c 

Similar BA100. 10 for $1.70 
Similar OA90. 10 for $1.70 


Suitable for cars, boats and 
trucks. Increases perform¬ 
ance, points and plugs last 
longer. 

All components Including 
ready wound transformer. 
2-slllcon transistors and cir¬ 
cuit board. State whether 
neg. or pos. earth required. 
$27.75. 


STEREO 

HEADPHONE 

SPECIAL. 


$4.95. 

BRAND NAME- 
Res. 20-16 


-8 o.h.m. 
KHz 


7W Stereo Amplifier. 50- 
20,000 Hz In oiled timber 
Cabinet. $34.50 Complete, 
Plus $1.00 Post and Pack. 


DIGITAL CLOCKS 240v. 2W 
12 Hour, plus Seconds. 
Dimensions 169 x 72 x 
79mm. SPECIAL—$11.75'. 
Pack and Post, 60c. Also 

new models 24 Hr. type from 

$16.60. 

BASIC POWER 

Supply Kit 6-12V. Contains 
Transformer. Rectifier, Capa¬ 
citor and Instructions. 

$3.85. P, and P. 50c. 

MURATA CERAMIC FILTERS 

BFB 455 . 38c 

SFB 455A. 68c 

SFD 455B. 80c 


COMPLETE KIT 
$154.00 


BOY’S CRYSTAL SET KIT 

Complete with plastic Cabi¬ 
net. earphone and instruc¬ 
tions, 

$2.50 plus pest 50c. 
Extra—Add-on Kit. Convert 
your crystal set to a one 
transistor radio. 

$1.50. Plus Battery. 
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4845 CF72 Radio Fides received at 1100. 
4880 YVMS Radio Universo, good signal at 
1010GMT. 

4900 YVNK Radio Juventud good at 

1015GMT. 

4905 HJAH Emisoras Atlantico noted at 

1000GMT. 

4915 HCCR1 Radiodifusora la Casa de 

Cultura, Quito, Ecuador moved to this 
frequency and heard at 1200GMT. 

4970 Radio Rumbos, YVLK good at 

1015GMT. 

4975 ZYV9 Radio Timbira received at 

0900GMT. 

4995 ZYX2 Radio Brasil Central heard 
0900GMT. 

4995 OAZ4C Radio Andina, Peru, fair after 
0600GMT some nights. 

5055 ZY023 Radio Victoria, Brazil, received 
at 0800GMT. 

6030 HJCT Radio Nacional Colombia, fair at 
1130GMT. 

6095 HJIW La Voz del Centro received at 
1 100GMT. 

6125 HRQ Radio Suyapa, Honduras, sign on 
1200 under VOA. Also heard from 
about 0615 to sign off 0630GMT. 

9570 OAX7F Radio Nacional fair at 
0950GMT. 

FURTHER VATICAN TESTS 
Vatican Radio continues to test new 
frequencies for its service to Australia and 
New Zealand at 0730GMT, following tests 
earlier this year, The regular daily service at 
2210GMT for morning reception in this area 
has suffered some interference on 9645 KHz, 
and 9615KHz is now used at this time. Other 
frequencies used are 1 1705KHz, which suffers 
some interference from Radio Sweden, and 
15155KHz, which has been giving the best 
results. Recently a new aerial system was 
installed at the Vatican transmitting site at St 
Maria de Galleo, outside Rome. This is a 
31-metre band aerial constructed with a 
bearing on Australia and New Zealand. 
Attempts have been made to improve the 
signal at 2210GMT by using the darkness path 
across Africa. 

DX WORLD BROADCASTS 
Arthur Cushen’s DX World, a familiar 
session broadcast over Radio New Zealand, is 
now at a new time on the NZBC National 
program. In the past the session has been 
heard on the third Friday of each month at 
1415GMT, but is now on the second Friday 
at 12 30GMT. This means that listeners in 
New Zealand hear the session on Saturday 
morning at 12.30 am and in Eastern Australia 
on Friday evening at 10,30 pm. The program 
is carried on the NZBC National network on 
570, 640, 690, 760 and 780KHz. The session 
on Radio New Zealand is heard on the first 
Wednesday at 0645GMT on 6080 and 
9540KHZ and at 1030GMT on 9520 and 


1 1705KHz. There is a repeat on Saturday at 
2315GMT on 15110 and 17770KHz. Radio 
New Zealand have a folder with information 
on the DX World program broadcasts. The 
folder will be issued free to listeners shortly. 


ENGLISH FROM VOA 
The Voice of America from Washington 
broadcasts several transmissions for listeners 
in Australia and New Zealand in the service 
beamed to Oceania. These programs, all in 
English, are as follows: 

GMT KHz Transmitter 


0130-0200 21630 

0130-0200 17705 

1100-1400 9730 

1100-1400 5955 

1100-1400 15345 

1100-1400 15210 

2200-0000 21610 
2200-0000 17820 

The transmission at 
events, and is broadcast 
only. 


Delano 

Philippines 

Dixon 

Dixon 

Philippines 

Okinawa 

Dixon 

Dixon 

0130 is of special 

Monday to Friday 


RFE AND LIBERTY COMBINE 

The two American operated stations, 
Radio Free Europe and Radio Liberty, which 
for many years have been beaming programs 
to Eastern Europe, are to be reorganised 
under one control. A recent report states that 
a public-private corporation, called the 
American Council for Private International 
Communications Incorporated, will be 
formed. It will have a Presidentally appointed 
and Congressionally approved Board 
consisting of 15 members, who will disburse 
Congressional funds to RFE and Radio 
Liberty. The present Central Intelligence 
Agency funding will be terminated. This 
Board will replace the present Boards of 
Radio Free Europe and Radio Liberty. 


BROADCASTS FROM IRELAND 

Mr K. Moloney, of Brisbane, has asked 
about the possibilities of hearing broadcasts 
from Ireland. We can recall that Athlone 
operated on 9590KHz for some years prior to 
1939, but since then broadcasts have been 
available only on medium-wave. The latest 
information is that the Postmaster-General is 
looking into the possibilities of a short-wave 
service. Eire has announced that the 100KW 
MW transmitter on 566KHz is to have its 
power increased to 400KW sometime in the 
future. 

The possibilities of hearing Ireland on 
short-wave now seem to be bright. The 
reception of this country, with programs 
originating from Dublin, will be eagerly 
awaited by all short-wave listeners, as it will 
mean for them a new country to verify. 

FATE OF TIRI 2 

Many readers will know that the first 
private commercial radio in New Zealand was 


WORLD SERVICE SCHEDULE 

The regular BBC World Service.frequencies 
and schedules are unchanged from those of 
June, 1971 which appeared on page 139 of 
our June issue. 


operated at sea by Radio Hauraki. This pirate 
radio station was aboard the Tiri 1 from 
November 1966, and after the vessel ran 
aground it was replaced by the Tiri 2. The 
station continued to operate on 1480 until 
granted a licence for a land-based station by 
the New Zealand Broadcasting Authority. 

The fate of the Tiri 2 has now been sealed. 
The vessel was recently beached on Rotoroa 
Island in the Hauraki Gulf. The island houses 
a Salvation Army Home for Alcoholics, who 
will dismantle the vessel, and it is expected 
sell articles made from the woodwork, such as 
bookends and trinkets. The portholes of the 
vessel are to be used in a restaurant in Fiji. 

WARSAW ON 6135 KHz 

Polish Radio in Warsaw is broadcasting to 
North America in both English and Polish. 
Each transmission lasts for one hour, and 
includes both languages. The broadcast is at 
0200, with a repeat at 0300GMT. The station 
closing announcement indicates the use of 
several frequencies but 6135KHz gives the 
best reception in New Zealand. The 
frequencies used include 15275, 15 120, 

11840, 1 1815, 9525, 7285 and 6135KHz. 
This program has been on the air for some 
months on a test basis, and can be received on 
most of the frequencies which carry the 
transmission. 

TESTS FROM CAIRO 

“Sweden Calling DXers” says Radio Cairo 
is carrying out a test transmission to North 
America on 11710KHz. Our reception of this 
test has been spoilt by All India Radio in 
Delhi, which has an English news bulletin on 
this frequency at 0100GMT. 

Radio Cairo has also commenced a new 
service in French for Quebec at 0100, 
followed by Arabic at 0145-0245GMT, on 
11710KHz, and has been heard testing at 
0100-0245 in French and Arabic on 11475 
and on 11630KHz. Reports were requested to 
Box 566, Cairo. 

Past experience indicates few verifications 
from that source, and a better response can be 
expected from General Egyptian Organisation 
for Broadcast Engineering, PO Box 1186, 
Cairo. The verification card has a beautiful 
Ancient Egyptian art motif, one that is very 
popular. 

DEUTSCHE WELLE CHANGES 

Radio Deutsche Welle, the Voice of 
Germany, operates from transmitters in 
Germany, and is also relayed by Sines in 


rxiraVW a 

I |\ 1 1 I \ / \ / Registered Trade Mar* 

ELECTROLUBE 

PRINTED CIRCUIT LACQUER 

• PROTECTS PRINTED CIRCUIT CONDUCTORS FROM OXIDISATION 

• PROTECTS COMPONENTS OPERATING IN HIGH HUMIDITY. 

• ACTS AS A FLUX — NO NEED TO REMOVE BEFORE SOLDERING. 

• AEROSOL ELIMINATES SPILLAGE — PREVENTS CONTAMINATION. I AVAILABLE FROM 

LEADING ELECTRICAL 

RICHARD FOOT (AUSTRALIA) PTY. LTD. | WHOLESALERS NOW 

63 HUME STREET, CROWS NEST, N.S.W. 2065. Phone: 43-0326. 
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NEW RANGE OF RESISTORS, 
CONDENSERS & POTENTIOMETERS 

The resistors are mainly I.R.C. and Morganite and are in 
a wide range of values from 100 ohms to 3 meg. in 
1 and 2 watt and include wire wound. LIST PRICE $9.00 
per 100. OUR PRICE $2.00 per 100. Post and packing 
35c extra. 

The condensers are in most popular brands and include 
Polyester, Paper, Mica, Ceramic and Electrolytic in values 
up to 8mfd. LIST PRICE $11.00 per 100. OUR PRICE 
$2.00 per 100. Post and packing 65c. 

The pots, are all current types and include switch pots, 
and dual concentric, tandem, tab pots. etc. LIST PRICE 
$12.00 per dozen. OUR PRICE $2.50 per dozen. Post 
and package 60c extra. 

nre With each lot of resistors, condensers or pots. 

we will supply one new valve. Type 6U7G, 1T4. 
Regret special values in resistors, pots and condensers 
cannot be supplied. 


_ NEW MINIATURE MOTORS 




DIMENSIONS 
9" x 5 M x 3” deep 


Ideal for models, toys, etc. li to 3 volts, 
6,000 r.p.m. 39c each or $3.50 per doz. 
_Post 10c. 

NEW TRANSISTOR 8 KIT SET 

SPECIAL PURCHASE DUNES US TO OffH TUB KIT S£T 41 

Hi 00 • Complete kit of parts with circuit 

* and full instructions. 

Eight transistors. 

Magnavox 5X3 speaker gives excel¬ 
lent fidelity. 

High sensitivity, suitable for city or 
country use. 

Heavy duty battery for economical 
operation. 

Modern design, plastic cabinet with 
gold trim. 

Dial calibrated for all States. 

• Available in colours of off-white, red, black. 

Post N.S.W., $1.25; Interstate. $1.75. 

A TRANSISTOR PREAMP FOR 
MAGNETIC PICK-UP OR TAPE HEAD 

Using 3 transistors per channel as featured in Electronics 
Aust. Complete kit of parts including transistors. P.C. 
board and resistors and condensers. 

Circuit and full details supplied. 

Stereo Kit $8.50. 

Mono Kit $4.50. 

240V Power Supply $4.50. 

State if required for Pick-up or Tape Head. 

NEW POWER SUPPLY KIT 

Ideal for small amplifiers, stereo or mono, test equip¬ 
ment, etc. Input 240v, A.C. Output 16v, D.C. at 

1 amp. 

Kit contains transformer, rectifiers, filter, condenser 
and circuit. 



$4.50 


Post 75c. 


LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated, 6 band 120KC to 
390 Megs. Provision for crystal, $49.50. 
Post N.S.W., 75c; Interstate. $1.25. 




NEW 25 WATT 
P.A. AMPLIFIERS 


These Amplifiers are suitable for installation in clubs, schools, 
restaurants, factories, etc. Wherever the amplification of 
speech or music is required. 

SPECIFICATIONS 

Nominal power 25 watts. • Inputs two microphone and 
Freight D ick ‘ u P radio with separate controls and mixing facilities. 

• Tone control. • Frequency response 30 to 18.000 CPS. 
X r0 • Output impedance Line output (100, 166, 250, 500 ohms) 

or can be supplied with V.C. output (2, 3, 7. 8. 15 ohms). 

• Dimensions llin x 6in x 8in. Weight 25W 231b. Freight 
extra. 

NEW COLUMN SPEAKERS 

Suitable for above Amplifier in walnut finished cab¬ 
inet containing four 8” Rola Speakers Imp. 8 ohms. 
$37.50. NO MAIL ORDERS 


At last a breakthrough in the cost for 
high quality portable radio transceivers of 
the walkie-talkie hand-held type. We are 
Introducing and offering for sale a fully 
PMG approved 

MIDLAND 

1 WATT TRANSCEIVER 

for 27,240 kHz operation with switch 
provision for two additional channels, tone 
call signal, background noise squelsh 
control, battery voltage indicator, steel 
case with separate cover, good for five 
miles distance communication under 
average field conditions, with penlite cell- 
batteries for 

ONLY $37.50 PER UNIT, 
FULLY GUARANTEED. 

Postage extra. 


BROADCAST TUNER KIT 






$19.50 

POST. 50c 


Complete kit of parts including dial mechanism and zenner 
diode for this I.C. tuner as featured in Feb. E.A. 

(Wired and tested $4.00 Extra.) 


DOOR ALARMS BURGLAR ALARMS 



240V A.C. o pe rat t os 240V A.C. operation 

$12.00-— $16.00 
Port ft Packing $1.25 extra. Port ft Packing $1.50 extra. 
$U5 extra. Buzzer $1.25 extra. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398 
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NEW SHEDULES OPERATING 


n^™r^i Str - ,an ^? dio ’ which has several English transmissions including programs at 0530 and 
September 5^ WC rece,ved m ma °y of its transmissions. The following schedule is valid till 


GMT 


KHz 

0400-2 305 


6000 

2000-2200 


1 1790 

1000-1200 


9770 

0400-0600 


7250 

1200-1400 


11785 

0600-0800 


7245 

0400-1200 


6155 

0800-1200 


7245 

1200-1600 


9770 

1400-1600 


11855 

1600-2200 


6155 

2000-2200 


7180 

2300-0400 


6155 

2 300-0400 


9770 

0000-0200 


15145 

2300-2400 


9690 

0200-0400 


11725 

1800-2200 


15210 

0800-1000 


17795 

1600-1800 


17850 

1800-2000 


15335 

0600-1000 


15410 

1600-1800 


9745 

1800-2000 

■ 

9765 

0400-0600 


17785 

1400-1600 


17780 

1000-1200 


17785 

0600-0800 


21720 

1200-1400 


11860 


Area 

Europe 

Europe 

Europe 

Europe 

Europe 

Europe 

Europe 

Europe 

Europe 

Europe 

Europe 

Europe 

North America 
North America 
Central America 
South America 
South America 
South America 
South America 
South Africa 
East Africa 
Middle East 
Middle East 
Middle East 
South East Asia 
South East Asia 
Australia, New Zealand 
East Asia 
East Asia 


BROADCASTS FROM ALGERIA 

Three networks are in operation in Algeria and they carry French, Arabic and Kabyle 
I he present schedule is as follows: 


GMT 

0600-2400 

0630-2230 

0600-0900 

1200-2000 


KHz Language 

529, 548, 980, 1142, 95 10,11810 Arabic 

692, 1421,9685 Kabyle 

6080,11715,11835 French 

6080, 11715, 11835 French 


RADIO GHANA 

The present schedule of the Ghana Broadcasting Corporation at Accra shows that 
transmitter power is either 100 or 2 50KW on the external service. A schedule received from 
Chris Davis, Featherston, NZ gives the following details. 


GMT 
2000-2100 
1445-1530 
1445-1530 
1400-2215 
2045-2215 
1400-1430 
1445-1530 
1645-1730 
1815-1900 
1700-1745 
1900-2215 
1900-1945 
1400-1445 
1700-1745 
1800-1900 
1600-1645 
2000-2215 
1545-1630 
1730-1815 


KHz Language Area 

11850 English North America, Carribean 

17870 English South and Central Africa 

21545 English Australia 

6130 English West Africa 

9545 English Europe 

17870 English East Africa 

21720 English East Africa 

15285 English East Africa 

15285 English East Africa 

6070 French West Africa 

6070 French West Africa 

9545 French Europe 

21545 Portuguese Angola, Mozambique 

21545 Portuguese Angola, Mozambique 

6070 Hausa West Africa 

21545 Arabic Middle East, Sudan, Egypt 

9545 Arabic North Africa 

21720 Swahili East Africa 

15285 Swahili East Africa 


iiiiiiiitumimHiMUimmiiiiiiiHmMiimiiiimiiMtiiiimiimmisMiimimmmiiiiitiimimiimimiiiiitiimfimiiimiiiiiiiiiimiiimiiitiimiiiiiiiiiiiiiiiiiiitiiiimiimmiimiiiliiiimi 


Portugal and Kigali in Rwanda. Recent 
changes which are of major interest are as 
follows: 


Sines 


GMT 

KHz 

Language 

0345 

11865 

Rumanian 

0415 

11865 

Bulgarian 

0445 

11865 

Slovenian and Serbo-Croat 

0530 

11865 

Czech and Slovak 

0600 

11865 

Polish 

2115 

15300 

Czech and Slovak 

2200 

15 300 

Bulgarian 

2245 

9620 

Serbo-Croat 



Kigali 

1800-2010 15400 German 


OKINAWA MAY CLOSE 
One of the most controversial items in the 
present discussions between the United States 
and Japan, with the handing back of Okinawa 
to the Japanese next year, is the fate of the 
USA’s Naha airbase and the Voice of America 
relay stations on Okinawa. 

It is expected that Japan will allow the 


Voice of America transmitters to continue to 
operate on a temporary basis, possibly for 
three years, after the reversion of the 
Ryukyas to Japanese control. The Voice of 
America operates a one megawatt transmitter 
on the broadcast band frequency of 
1178KHz, as well as several transmitters of 
powers ranging from 15 to 100KW. The 
station relays. Voice of America programs to 
the Far East and South-East Asian areas. It 
does not originate any transmissions, all pro¬ 
grams being supplied from Washington studios. 


FLASHES FROM EVERYWHERE 

GERMANY: A letter from Radio Free 
Europe says that a rumour implying the 
station would have to close due to the 
forthcoming Olympic Games is not correct. 
The letter states: “We are aware of the 
rumours about our moving to another 
country. I would like to assure you, however, 
that they are just rumours and that we have 
no such plans.” 0 


A SPLIT SECOND 
IN ETERNITY 



The Ancients Called It 
COSMIC CONSCIOUSNESS 

Must man die to release his inner 
consciousness? Can we experience 
momentary flights of the soul— 
that is, become one with the uni¬ 
verse and receive an influx of 
great understanding? 

The shackles of the body—its 
earthly limitations—can be thrown 
off and man’s mind can be attuned 
to the Infinite Wisdom for a flash 
of a second. During this brief 
interval intuitive knowledge, great 
inspiration, and a new vision of 
our life’s mission are had. Some 
call this great experience a psychic 
phenomenon. But the ancients 
knew it and taught it as Cosmic 
Consciousness —the merging of 
man’s mind with the Universal 
Intelligence. 

Let This Free Book Explain 

This is not a religious doctrine, 
but the application of simple , 
natural laws, which give man an 
insight into the great Cosmic plan. 
They make possible a source of 
great joy, strength, and a regenera¬ 
tion of man’s personal powers. 
Write to the Rosicrucians, an age- 
old brotherhood of understanding, 
for a free copy of the book “The 
Mastery of Life.” It will tell you 
how, in the privacy of your own 
home, you may indulge in these 
mysteries of life known to the 
ancients. Address: Scribe A.R.V. 

Ufie 'Rosicrucians 

(AMORC) 

P.O. BOX 66, 

BENTLETGH, VIC. 3204, AUST. 


■ Scribe A.R.V. 

* The Rosicrucians, 

; P.O. Box 66, 

J Bentieigh, Vic. 3204, Aust. 

■ Please send me the free book, I 

■ The Mastery of Life, which ex- I 

■ plains how I may lenm to use any I 

■ faculties and powers of mind. 

J Name. J 

I Address. jj 

I I 

I . I 

I I 

J .Postcode.. J 

hmmmmmmmmmmmmmmmmmmmJ 
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AMPtlfK At ION 


PHONE 51-3845 
51-7008 




(OMMUNK A f ION 


136 VICTORIA RD. MARRICKVILLE NSW 2204 
WEEKENDS & AFTER HOURS 40-5397 


136 VICTORIA ROAD MARRICKVILLE - 51-3845 


KAISE 


VOLT-OHM-MILL! AMMETER 


MODEL SK-100 


man ssNsmvmr 

144.444 Okm 999 VmU DC 

14.444 OftuM 9m Vo* AC 
mnncATioNS! 

• DC Volt»: 0.6. 3, 12. 60. 300, 600. 1200V. 

• AC Volt*: 6, JO. 120. 300. 1200V. 

• DC Current: 12uA, JOOuA, tenA, 60mA. 
600mA. 12A 

• AC Current: 12A. 

• Re*l*unce: 20K ohm*. 200K ohm*. 2M 
ohm*. 20M ohm*. 

• Decibel*: Minu* 20 to plu* 17. 31, 43. 51. 

63. 

• Accuracy: DC plu* minu* 3%. AC plu* 
minus 4% (of full acAle). 

• Overload Protected by Dual Si! Icon diode*. 

• Double*levelled plus minus 2% Meter. 

• Plus minus 1% Temperature-stabilised Film Resistor* 

• Polarity Changeover Switch. 

• Scale with Mirror. 

Price 134,71. Post 75c. Interstate SI.00. 



MODEL SK-44 
3#K OHMS PER VOLT D.C, 
10* OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.6, 3, 12. 60. 300. 
600, 1200. 3000. 

A C. Volts: 6, 30, 120. 300. 1200. 
D.C. Current: 30uA, 6mA, 60mA, 
600mA, 

Resistance: 10K ohms, 1 M ohms, 
10 M ohms. 100 M. 

Decibels 20 cps plus 17, 31, 43. 
37, 63. 

OVERLOAD PROTECTION, 
SPECIFICATIONS 

Post 50c. Interstate 75c. 

Slf.25 

MODEL SE*24 

26K OHMS PER VOLT D.C. 
14K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.25. 2.5, 10, 50, 
230, 1000. 

A.C. Volts: 10, 50, 230, 1000, 
D.C. Current: 50aU, 25mA, 

250mA 

Resistance: 7K, 700K, 7 Met. 
Decibels: Minus 10 cps plus 22 
(at A.C./10V) plus 20 cp* plus 
36 (at A.C./50V). Upper fteq. 
limit 7 Kc. 

OVERLOAD PROTECTION, 
$13.54. 


PANEL METERS 



dear Plastic Plush Mounting 
ltthis, 2ins, Sins. 4in*. 

Full ramre available. 

From 30uA—10A DC. 15 VDC. 
500 VDC, 300 VAC, VU and 5. 
Also 

Edge Mtra, 

VU—Stereo Balance. 

Send for price list. 5.A.E. 


PANEL LAMPS 

6.3V. .3A. Pkt. of 10, 75c 

n^w~speaker 

SPECIALS 

$-16 OHMS 

SV*\m . 

6tas . ,. . 

Sins 

41ns i 21ns. 

Sins z 3Ins . 

6ins i 41ns. 

7ins x 5ins. 

9 Ins i 61 ns. 

3in Pillow Phone I ohm $L4I 


S.W.R. METERS 

f IMMCl 

new. poweb oimtrr. 

$14.75 

Pack and post 75c. 


MODEL SE-405 

0-150 MHZ 75 Ohm,. 2 K.W. 

_ $27.50 _ 

SIGNAL INJECTOR 

MODEL J5.-B. 
TRANSISTORISED. 

$7.95 

SIGNAL TRACER 

Operates In conjunction with 250-B 

$4.95 

G.D.O. UNITS 

Post: N.S.W. 50c. I’state 75c. 
T.E. 15 Transistorised, 7 Band. 
360 Kc to 279 Mess. 

$43.50 



VALVE TESTER 

Test all valves, diodes, rectifiers, 
checking filaments, shorts. Merit 
on direct reading. Good-bad 
meter. Complete with tube chart. 

$31.75 

Pack, and Post. $1.25. 

V.T.V.M. 
MODEL TE-40 
MILLIVOLTER 

Spec. A.C.V. Imv.—300 Vrms, 10 
ranges. Accuracy 5 cps-1 2 me, 
plus-minus 2db, 10 cps-1 me 
plus-minus ldb, 20 cps-250 KC, 
plus-minus 0.2db. 

dB. Scale: 40-30-20-10-0, 10.20 

30-4 50 d3m, 240 V.A.C. 


$45.00 


AMPLIFIERS 
PUBLIC ADDRESS 
RANGE 
240V-AC 



MINIATURE P.A AMPUFTER 
13 WATTS OUTPUT 

Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing 
P.P. EL-84 output. Price $49.50 
30 Watt As shove, EL-34 

P.P.. $57.34 

Public Address Range- 
All models available with either 
multi-tapped 600 ohm line or 15 
ohm Vole* Coll. 


70 WATTS R.M.S. 
P.A. AMPLIFIER 

70 Volt Line and Voice Coil, In¬ 
puts for Hi-lmp. Mic. and 600 
ohm line . $65.00 



P.A. SPEAKERS 

8 WATT. 

8in Units in Waterproof 
Projection Horns. 

15 OHM Voice Coils. 

Price $16.15. 

Line Output Transformers to suit. 
$1,75 extra. 

SPEAKER COLUMN 

VINYL COVERED — BLACK 
33in x 10 In x lOin. Complete 
with 4 heavy duty 6in Speakers. 
25 watts— 4, 8 or 16 ohms, 

$32.50 

MICROPHONE 

STANDS 

Floor Model. 6ft adjustable with 
heavyweight cast-iron base. 

$11.75 

TABLE MODEL, $3.50 

Marconi Distortion 
Factor Meter. 

Model TF 142F 
$150.00. 

LABORATORY 

STANDARD 

instruments—to clcur. 

1 of each available. 

Marconi R.F. Sig. Gen. 

Model TF.801A 


$175.00 



BENDIX B.C. 221 

Frequeaqr Meter, 123 ICC—20 
MCS. Complete Calibration book 
—100 ICC crystal. 240 V AC 

SbaSd new. n*. 

USED COOP OBDEB .. MMt 

AN/APX—6 
TRANSPONDER 
TXRX 

900-1200mcs. 

Complete with cavity tuning 
resonator, digital counters. 
2C42-2C46 lighthouse tubes, 28V 
D.C. blower motor. 

$17.50 

Receiver—Indicator 
UNIT 

Type R-65/APN-9. 3BPI C.R.O. 
tube with Mu-Metal Shield and 
Socket, 33 valves, 2 x 2—5Y3 — 
6Y6 — VR105 — 6SA7 — 6N7 
— 2 x 2 SJ7, 3 x 6 SL7, 3 x 6SK7. 
7 x 6H6. 13 x 6SN7. 

Inbuilt super-het, Receiver design¬ 
ed for reception of pulsed wave¬ 
form. 

4 channels, 1750 KC—2020 KC. 

$19.75 

INDICATOR UNIT 

6in CRO Tubes, 12 standard 
miniature valves, 1 crystal com¬ 
plete with EHT supply, no HT 
supply. Suitable for conversion to 
Oscilloscope, 19in x 8in x 8in. 

$19.75 

BRAND NEW 

LIGHTING PLANTS 

Johnson 1 h.p. Engine 
12V, 30 amp. Generator. 

$72.00 

SOLENOIDS—RELAY 

12V DC Coll resistance 120 
Ohms. 4-polc change over contacts, 
10 amps. 

$1.75 

_Pack and post. 25c._ 

BI-DIRECTIONAL 
INDUCTION MOTOR 

50 v.a.c. 50 cps 2.2A 

$6.75 

Hewlett Packard 
Pulse Generator. 

Model 212A.$180.00 

HIGH-FIDELITY 
TWIN CONE 
SPEAKERS 

Aust. made. 8 to 16 ohms, 

6in.$9.95 

8in .$10.75 

lOin.$11.95 

12in.$12.75 

Postage: 

Interstate 80c. 

N.S.W., 50c. 
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GUITAR 

AMPLIFIERS 

14-watt, 4 Input*. Bue and Treble 

Boost. 2 Twin-cone Speaker*. 

17-Watt 4-Channel, Base and 

Treble Boost Two Twin-cone 
Speakers. $83.85 

35 WATT 

4-Channel, Baas and Treble Boost 
4 Twin-cone Speakers, $119.00. 

Vibrato with foot control and 2 
preset controls for frequency and 
intensity. $10,50 extra os above 


14 watt, etc.$49.50 

17 watt. $43.85 

35 watt.$119.00 


New Magnavox 8-30 
Speaker System 

Ref. Jan. ’71 E.A. 

1.6 c. ft 8 ohms and 15 ohms. 

Oiled Teak Formica Veneer. 
Complete, ready for use .. $45.00 
8-30 speaker only .. .. $18.50 

3TC Tweeter only .. .. $4.23 

Fully built Cabinet only $35.00 



MULLARD 

MAGHAVOX 


Designed bookshelf enclosure with 
6WR twin cone and 3TC tweeter 
$24.75 ea. 

Super bookshelf enclosure with 

2 x 6 WR.$34.7$ 

Hi-Fi enclosures with Magnavox 

•WR or Kola CSMX .. 8 watt* 

RMS.$36.75 ea 

With 2 s IWR or 2 x 8CMX 

15 watts .$49*00 a 

With 12WR—10 Watt* 

$45.00 ea. 

• or 15 ohm* available. 

All cabinets are constructed of 

Plneboard and Veneered with 
Oiled Teak Formica and are com¬ 
plete with crossover network — 

Tweeter — Innerbond packing. 


PLAYMASTER 127 
STEREO CONTROL 
UNIT 


For tape replay. Magnetic, disc, 
and crystal cartridge input. Radio 
fully described Nov. 69 tame 1.A. 



KIT SET $49.50 


WM mi T«M 15* J*. 

Pack sad Post 75c. 


128 

STEREO AMPLIFIER 


64 Watts per channel 

Kit set. $89.00 

Wired and Tested .. $109.00 


50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 

EJL July aad August Issue 
Kitset. including Cabinet. 


Tm.'oo 


WAH WAH 

MULTI EFFECT 
FOOT PEDAL 

Siren-Surf-Hurricane. Separate 
volume controls. Transistorised. 
9v battery operated. 

$36.75 

Pack and Post 75c. 


ALL SILICON 
TRANSISTOR 
SOLID STATE 
STEREO AMPLIFIER 



240V AC powered. 8 watts RMS 
per channel inputs for magnetic 
ceramic, and crystal cartridge, also 
recorder and radio tuner. Hi-Fi 
frequency response speaker match¬ 
ing 4-16 ohms. Size 10V4in x 4Viin 
x JVkin, Attractive oiled teak 
^a bto et. 


$54.00 


Rotating Diitress 
Emergency Beam 



Red, Blue, Amber 
—Visibility Vi mile. 

12V D.C. operation. Waterproof. 
Complete with heavy duty suction 
Cap. Size 3 Vi in dia. x 5V4in. 
$5.73. 

Pack and Post. 35c 



PLATFORMS 

Teak Platforms, suit above 
changers, $9.00. Fully moulded 
tinted Perspex covers, suit plat¬ 
forms 17 Vi In x 13V$in x 4in 
BLANK PLATFORMS. 
_ S8.50 _ 

HI-FI STEREO 
HEAD PHONES 


DELUXE MODEL WITH 
INDIVIDUAL TONE CONTROL 

$12.95 

ADD 8 ohms 
Standard model $6.50 

20—12000 cps. 

Pnck and Post 35c. 


TOP QUALITY AUST. 
MADE SPEAKERS 


12in Woofer 50 watts RMS $42.95 
12in Woofer 20 watts RMS $24.25 
12in Woofer 15 watts RMS $22.00 
12in Twin Cone 15 Watts 
RMS.$19.00 


WIDE DAND OSCILLOSCOPES 


VERTICAL AXIS 
Deflection sensitivity (at 1 hd 
0.1 V p-p/ca. 

Frequency CfcarKtertgdc*. 1J cps 

Input Impedance, 2 M ohms 25pF. 
Calibration Voltage IV p-p/cm. 

HORIZONTAL AXIS 
Deflection Sensitivity 0.9V p.p /cm 
Frequency Characteristics 1.5 
—800 KC. 


cps 


Input Impedance 2 M ohms 20 pF. 
Sweep Oscillator^(5^ Ranie) 10 cps 

Synchronisation Devices Internal 
(Positive and Negative, External). 
Power 240v AC 50/60 cps. 
Cathode- Ray Tube 3KF1F. 

3-inch $119.75 



TV BOOSTER 

240 V.A.C. Especially designed for 
fringe area reception. Also up to 3 
TV sets can be operated off com¬ 
mon aerial for improved stanal 
strength. 

$15.95 

Post Free 



AUDIO GENERATOR 

De Luxe Model—TE22D. 
Freq. ranee, Sine 20 cps—200 KC. 
SO, 20 cps—25KC. Output Voltage 
Sine 7V, SQ. TV P.-P. Output 
Impedance 1000 ohms Acc. 5 per 
cent. 4-range attenuation. 

1/1, 1/10, 1/100, 1/IK, Printed 
circuit. 240V A.C. 

$42.95 

SIGNAL GENERATOR 

De Luxe Model TE20D. 

Frea. Range 120 KC—500 Msc 
7 Bands. Accuracy 2 per cent. 
Output 8V. . Provision for Xtal. 
Suitable for self-calibration Mar- 
ker^en«ator, Printed circuit. 

A ’$35.75 


STEREO RECORD 
CHANGER 

C109 — MA65 — MA70 — MA75 



MODEL TE-65 
V.T.V.M, 

D.C. V 0-1.5-5-15-50 150-500- 
1,500 V. Rms. A.C.V. 0-1.5, 5.5- 
15-50-150-500-1,500 V. Rms. 0-1.4- 
4-14-400-1,400-1,400-4.000 V. P.P. 
Resistance: RX10, 100.1K, .10K, 
.100K, 1M, 10M, Decibel—lOOdB 
minus-plus 65db. 

240 V.A.C. 

$43.75 

TECH. P.V. 58, $40 JO. 

NEW GRAMMO 
MOTORS 

240V, A.C. 

3 Speeds, $2.75. 

_Post: 40c._ 

NEW PLAYMASTER 
132 

Complete set Aluminium metal 

work..$13.00 

Post 50c. 

Separate PM 132 
Components available. 



15" PIONEER 

I5ta Pioneer Low Frequency 
Speaker. Imp. 8 ohms. 

Power, 30 Watts. R.M.S. Designed 
especially for use with Bass Guitar 
or Electric Organ. Also * — 
for Stereo Woofer Speaker. 

.00 


$30 


Current models, 4 speeds* auto¬ 
matic or manual operation. 
Standard mod el.$2$.$0 


Ceramic cartridge* Sapphire Stylus 
Standard model with 12in turn¬ 
table .$34.00 

Deluxe model with 12in turntable. 
Cueing device, Ceramic cartridge 

Diamond Stylus.$40.00 

Deluxe model a* above with — 
adjustable counter balance, 2 
spindles, calibrated, stylus pressure 

control added.$46 50 

Deluxe model ss above with 12in 
Diecaat Heavyweight Turntable, 4- 
pole Shielded motor. Suitable tor 
Magnetic cartridge .. .. $84J0 


The latter two record-changers can 
be supplied with magnetic cartridge 
and diamond stylus at $10 extra. 


T.E. 44 
RESISTANCE 
CAPACITANCE 

Bridge and Analyser. 

Capacity 20pf to 2000afd 
Resistance 2 ohms to 200 megs- 
Also tests power factor, leakage, 
impedance, transformer ratio, in¬ 
sulation resistance to 200 mess, 
at 600V. 

Indications by eye and meter. 

$53.75 


VERNIER DIALS 
8:1 Ratio 


3in.$2.95 

4in.$7.25 
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TRANSFORMER 


HI-FI BROADCAST 
TUNER UNIT 4 
TRANSISTORS — HI 

SENSITIVITY HmHMHM i 

R F mixer I.F.. pwr. dectr. stages, adjustable aerial coupling, 
CompiStef as lllust., wired and tested with 461 dial, knobs and 
switch pot No. 474D. $31. Freight extra. ...... #r __ h< 

WHISTLE FILTER for above set for 8kc bandwidth (can b« 
altered to 3, 10 or IIKc). No. 128, $4. Post 10c. 


r Now Ail 

Silicon 
30/40 
WATT PA. 

1 3 PORTABLE 

AMPLIFIER 

12*19 volts. 2 inputs. SMV and 100MV. 
Dimensloftt «**ln W x 3Uln H x 8»*ln 
D. 19 ohm output No. 763D. . . 962 
For 125.250.500 ohm output 763A 
$64. For 240v op. $33 extra. 

10 watt P.A. amp. similar to above, 
4 ohm output, 240v. op. No. 729D. $40. 
Freight extra. 


rectifier, resistor, 


NSW STEREO MAGNETIC 
PRE-AMP 

Hum free. 5MV Input. A| | fl D 
250MV out. Sire 3*' x ” ■ ■ mm 
1" x 1". Wired ready 
for use. No. 762D. p 08 a 1£ 


NOISE FILTER 
for radio and TV 

No. 27 line filter. 2 

amp.99*90 

No. 29 10 a/np. No. 
^99 20 imp. line 

filter. 939 

No. 30 pulse filter. 2 

amp.911*90 

No. 11 aerial filter 913 
Order direct. Pack, and 


C.D. IGNITION COIL 

For E.A. (Fraser) circuit. Mounted on 
strong fibreglass printed circuit coded 
for all other components. Polyester film 
layer Insulation. Connected and tested. 
For standard dstributor No. 787; for 
photo cell dlstrlb. No. 786. $8 each. 
Postage 20c ea. 


With output translator 

response 40cy to 30KC. Distortion ( 

bass, boost 20DB- 

«o»o 8oc :: 

Masnit !c*» IcLmJ?V*-*^ ifi^*°- 7620 a 
Inbuilt b/c tuner with w/filter . . . . « 
Plus freight. Write for brochure F. 

Sat. demo, ring 59 6550. 


US. compute 
DO-ITYOUBSE lf 

m 


MAGNETIC STEREO PRE-AMP 

In SMC out 250 My. Uii and treble 

20DB, No. 724C.|J» 

Wired ready tor »» ■ ■ .. .. . . *S1 
Postage 30c each. 

For crystal ceramic No. 722D . . 927 

NEW BASS BOOST 

4-TRANSISTOR STEREO AMP. 

UNITY GAIN: 

400cy. 0 db 

lOOcy. 5 db 
50cy. 9 db 

30cy. 14 db 


R & H and E.A. PRINTED CIRCUITS 

riy coded for easy assembly. With blueprint Parts, 
edlate dispatch. Add 20c postage for s FJ®5j a,s 

drawings — write for particulars and drafting aids. 

—70.B.F.08 , 788-71.D.3 726-68.A.8 $2.80 

—70.F.10 1 772—70.G.7 7S g-70.C.1 $2.80 

$2.00 ea. 776—70.A.2 . $4.00 

—64.M.7 707—67.P.3 ---“ 

—64.A.8 708-67.A.3 717 — 6 8.P.1 , 639 65.T.3 

—64.A.9 709—67. P.4 7 41—69.P.5 727—68.8.T 

“65.0.9 747 —69.C.1 0 728 68.0.9 

r|!: P M i 9 o 73 i^1!:mj2 ?, 6 - 69P9 > 

—65.P.12A 736—69.5.T $3.00 ea. $3.20 ea. 

~fi2’p 6 17R -70 'r'i SPECIALS 

“—7™ R ; 1 734—59.0.1 742—69.C.9 

“66.R.2 77SZ7S T X 2 738—68.S.3 748—69.D.10 

“<67.P.2 778-70.T.X 2 740 - 7 54- 69>c1 ^ 

792 — ET003 H 68.1 O.CL 749—69.C.12 

to 50 m 751 —70.TX.1 


Connect between your 
pre-amp. and main 

No° 791 D $10.80 
Postage 20c. 


NEW TRANSISTOR PREAMP 
KIT 


LATEST PRINTED CIRCUITS 

779 -70.R.D.1 $3.0 

780 -70. P.A. 1 $3.0 

7 90-70—H.P.1 $3.0 

7 83-71.T.U.2 ,$2.0 

766—773—789—71.R.1 .... $2 ea 

796— 71.S.A.4.A $2.5 

797— 71.S.A.4.B $2.5 

798— 71.S.A.4.C $3.0 


COILS and IF'* 4S5 Kc 

Aar. R.F.. OSC. and IF’a .. .. * 

NoT^d^&nlvariil 'u*a' OSC - . ’ Cot 
Potuaa 10c. Write tor detail* and * 


Let's get rid of all those illegal Walkie Talkies. Here's your chance to get real money back for 
those old sets that you are not really game to use. It's not worth risking a fine and confiscation. 
Your sets are worth real money if you trade in on the famous TOKAI range of equipment. 


TOKAI TC502 


TOKAI TC512 

★ 300 MW 
At 11 transistor 
if Squelch 
if Tone call 
if Cow hide case 
Supplied 

if All metal const 


1 watt 

all steel case 
Sep. leather case 
Ext. aerial con. 


f Ext. power con. 
t Mic input 
^ Squelch 

REPAIRS TO ALL 
MAKES ARE 
OUR SPECIALTY 


WE ALSO HIRE 
WALKIE TALKIES 


Order by Mall Order. Postal Note or Money Order (add post.), direct to — 

RADIO PTY. LTD., 651 FOREST ROAD, BEXLEY, N.S.W., 587 3491, 587 5385 


ELECTRONICS Pty. Ltd. 
29-7021 29-3767 


127 YORK STREET, SYDNEY 
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ANSWERS TO 
CORRESPONDENTS 


ELECTRONIC ORGANS: I am only 13 but I 
am very interested in electronics. I would like 
to congratulate you on a very interesting and 
helpful magazine. Have you ever published 
details of small electronic organs? If not. 
would you consider this as I feel it would 
make an interesting addition to the series of 
musical instruments published so far. (W.A., 
St Marys, NSW). 

0 Thank you for your comments W.A., we 
try to interest and help as wide a range of 
readership as possible. Before we can answer 
your question, we have to decide what you 
mean by “small electronic organs”. Do you 
mean simple single-note organs without chord 
facilities, or do you mean smaller versions of 
the versatile full-scale electronic organs which 
are proving very popular. If the former, we 
have published a number of circuits which 
may interest you. These are the “Monophonic 
Organ”, of December 1967 (File No 
l/EM/17), the “Monophonic Player”, of 
January 1968 (File No l/EM/18), and the 
“Keyless Organ”, of January 1969 (File No 
1/EM/19). Copies of the articles describing 
these are available through the Information 
Service for the usual 20c each. If, however, 
you mean the latter, no we have not. We did 
publish a full scale organ back in the valve era 
(1961-62), but some of the parts are now very 
hard to come by and it would be too 
ambitious a project for some one as young as 
yourself. At this stage we have no plans for 
developing another organ whether large or 
small. 


HELP WANTED: Firstly, congratulations on 
the most interesting magazine in the field. I 
really go for the courses presented from time 
to time. Apart from their primary role, they 
provide great refresher reading for those 
already in the game. I am hoping to find the 
answer to a problem through your magazine. 
Recently I acquired an old TV receiver with a 
view to restoring it to operational condition. 


However, attempts to get a circuit or any 
other relevant information have been fruitless. 
The set is a Motorola model 2IK 5 3. The last 
two numbers would be, I think, a good guide 
to the date of manufacture. The set was made 
by Thom and Smith of Sydney, under licence. 
This firm now appears to be defunct. I am 
hoping that a reader could let me have a 
circuit (if only to copy) or any other 
information I may find useful. (I. McK., 
Canberra, ACT.) 

® The only commercial source we can think 
of where you might be able to obtain any 
information on a receiver of such a vintage is 
Westley Contractors Pty Ltd, of 67 Jocelyn 
Street, Chester Hill, NSW 2162. This 
company publishes a series of data books with 
circuits, etc, for TV and radio receivers, etc. 
We understand that they also have individual 
data sheets available. It is possible that you 
may be able to get some information from 
this source. However, should any readers be 
able to help I. McK., please send the 
information to us and we will be pleased to 
forward it to him. 

YOUNG READER: I am a young reader of 
your magazine, which I find very helpful and 
informative. I would especially congratulate 
you on your new Basic Electronics course, 
which I feel will be tremendously helpful to 
people who look through technical magazines 
such as yours, but do not understand them. I 
would like to know if it is possible to obtain 
1-inch wide computer tape in Australia, and if 
so, where? I would also like to know if it is 
possible to take an electronics engineering 
course. Also, have you published the 
following projects: A mini-radar (to track 
model rockets, etc), a geiger counter, an 
intercom, and a receiver which can be used to 
pick up the transmission from Apollo 
spacecraft? (A.W., Adelaide, SA.) 

® Thank you for the comments on Basic 
Electronics. We hope many people-are helped 


by the series. By 1-inch wide computer tape 
we take it to mean magnetic tape. (Paper tape 
used by computers is also approximately this 
width.) From time to time we have seen 
advertisements for this, but we know of no 
continuous source other than the firms who 
sell new tape to computer users. Re the 
course, in NSW the Department of Technical 
Education offers an “Electronics and 
Communications Certificate” course, which is 
basically electronics engineering. Perhaps 
something similar is run in SA. We have not 
described a radar unit (of any size). The 
question of receivers for the Apollo 
transmissibns has been raised before (see page 
157 of the May, 1971 issue), but in short, the 
answer is no. The last geiger counter we 
described was in July, 1962 (File No 3/GC/2), 
and a simple intercom was described in 
August, 1962 (File No l/IA/9). A modern 
design has just been published in the August 
1971 issue. 


EQUIVALENTS: I am at a loss to find 
equivalents or suppliers for the transistors 
listed below, 2N5129, 2N5139, 2N4871, 
MPS6523, 2N4351. Can you or “E-A’s” 
readers assist me? PS. You publish a splendid 
magazine. (E.C., Munro, Vic.) 

® Thank you E.C. for your appreciative 
comments. We will endeavour to keep up the 
standard. Unfortunately we can’t help you on 
this occasion for a number of reasons. Firstly, 
it is beyond the scope of the Information 
Service to search files and catalogues etc, to 
find the information. Secondly, even if time 
permitted us to conduct such a search we 
could not be certain that the “equivalent(s)” 
we nominated would work satisfactorily in 
your, or any, particular circuit. 

Relatively few semiconductors have direct 
equivalents, ie, where every parameter in 
common is exactly identical. Most can, 
however, be replaced by near equivalents if 
the conditions in which they are operated are 
favourable. For example some transistors are 


ELECTRONICS AUSTRALIA" INFORMATION SERVICES 


IIIIIIIIIMIIIMIIMIMIMIIIIIIIIIIIIIIIMIIMMIIIIIIIIIIIIIIIilllllMIMIIMIIIIIIIlMlllllllli 


As a service to readers “ELECTRONICS Australia” is able to offer: 
(1) Photographs, dye-line prints and other filed material to do with 
constructional projects and (2) A strictly limited degree of 
personalised assistance by mail or by reply through the columns of 
the magazine. Details are set out below: 

PROJECT REPRINTS: For a 20c fee, we will supply data, as available 
from our files. The amount of data available varies but in no case does 
it include material additional to that already published in the 
magazine. For complicated projects involving material extracted from 
more than one issue, an extra fee may be requested. As a rule, 
requests for project data will be answered more speedily if the 
arojects are positively identified and the request is not complicated 
ay questions requiring the attention of technical personnel. Where 
irticles are not on file, we can usually provide a photostat copy at 20c 
Der page. 

PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are 
available for most of our projects, from 50c plus 8c postage for a 6in 
8in glossy print. In addition, metalwork dye-line prints are available 
or most projects for 50c each; these show dimensions and the 
positions of holes and cut-outs but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues'up 
to six months old the cost is the face value, plus 5c surcharge. From 
[even to 12 months, 10c surcharge; over 12 months, 20c surcharge. 
Package and postage is 10c extra per issue. Please indicate whether a 
PROJECT REPRINT may be substituted if the complete issue is not 
ivailable. 


REPLIES BY POST: This provision is made primarily to assist readers 
in matters relating directly to articles and projects published 'in 
“ELECTRONICS Australia” within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special 
research or modifications to basic designs. A 20c query fee must be 
enclosed with letters to which a postal reply is required; the inclusion 
of an extra fee does not entitle correspondents to special 
consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of 
“Replies by Post” may be submitted without fee and may be 
answered through the columns of the magazine at the discretion of 
the Editor Technical queries will not be answered by interview or 
telephone. 

COMMERCIAL EQUIPMENT: “ELECTRONICS Australia” does not 
maintain a directory of commercial equipment, or circuit files of 
commercial or ex-disposals receivers, amplifiers, etc. We are therefore 
not in a position to comment on proposed adaptation of such 
equipment, or on its general design. 

“ELECTRONICS Australia” does not deal In electronic components. 
Prices, specifications or other assistance must be sought from the 
appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. 
Where the charge may be in doubt, an open cheque, endorsed with a 
limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, 
should be directed to The Assistant Editor, “ELECTRONICS 
Australia”. Box 2728 GPO. Svdnev. NSW 2001. 4/71 
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ALL PRICES 
INCLUDE 

TAX AND POSTAGE 

AS216 3.03 

AS217 2.59 

AS218 2.91 

AS220 .98 

AS221 2.16 

AT316 .68 

AT318 .68 

AT319 .69 

AT321 .69 

AT322 .63 

AT323 .68 

AT324 .68 

AT325 .83 

AT331 .12 

AT337 .69 

AT338 .70 

AT341 .70 

AT350 1.14 

ATI 138 2.66 

AX1101 1.53 

AX1103 1.70 

AX1104 1.86 

AX1108 1.86 

AX1127 1.50 

AX1130 1.50 

AX1131 1.77 

AX1132 1.50 

AXU42 1.20 

AX1143 1.58 

AX1144 1.44 

AX1166 1.37 

AX1284 1.41 

AY1101 .68 

AY1102 1.04 

AY1103 1.35 

AY1104 1.35 

AY1108 1.65 

AY1110 1.50 

AYU12 .69 

AY1113 .69 

AY1115 .60 

AY1116 .68 

AY1117 .68 

AY1119 .60 

AY1120 .98 

AY1121 .98 

AY6108 1.65 

AY6109 1.65 

AY8108(8103) 3.75 

AY8109(8104) 3.00 

AY8110 6.22 

AY8111 6.75 

AY8112 6.75 

AY8135 5.40 

BA100 .44 

BA102 1.46 

BA114 .39 

BC107 .83 

BC108 .76 

BC109 .91 

BC147 .76 

BC148 .68 

BC149 .79 

BC157 .89 

BC158 .76 

BC159 .89 

BC177 .91 

BC178 .84 

BC179 .92 

BC186 .79 

BCY10 2.59 

BCY11 3.24 

BCY12 3.14 

BCY39 5.19 

BCY71 2.05 

BC210 1-95 

BC211 2.37 

BC212 2.16 

BDY20 2.63 

BDY38* 2.62 

BF115 .87 

BF145 64 

BF173 1.14 

BF177 1.63 

BF178 1.80 

BF179 ' 2.04 

BF184 .72 


IMPORTED COMPONENTS 
PO BOX 1683P, MELBOURNE 3001 


BF185 

BF194 

BF200 

BFY51 

BSX19 

BSX20 

BT100A/500R 

BTY79/100R 

BTY79/300R 

BTY79/500R 

BY 126/200 

BY126/400 

BY126/500 

BY127/800 

BYX21L/200R 

BYX38/300-4-R 

BYX38/600-I-R 

BYX38/9004-R 

BYX38/1200-I-R 

BYX39/600+R 

BYX39/8004-R 

BYX39/10004-R 

B2X70Scvies 

B2Y88C303toCll 

B2Y88C12toC30 

BZY95 Scvies 

BZY96 Scvies 

BZZ15to29 

C20D* 

C106/Y1 

C122D 

D13TI 

DTG110B 

DTG1010 

EM402 

EM404 

EM408 

EM410 

1N645 

1N914 

1N3491+R 

1N34924-R 

1N3493 -1-R 

1N36604-R 

2N174 

2N217 

2N277 

2N301 

2N301A 

2N384 

2N404 

2N406 

2N417 

2N441 

2N443 

2N456A 

2N489B 

2N591 

2N649 

2N696 

2N697 

2N706A 

2N930 

2N1038 

2N1046 

2N1073B 

2N1302 

2N1303 

2N1305 

2N1306 

2N1307 

2N1308 

2N1309 

2N1546 

2N1639 

2N1908 

2N2147 

2N2148 

2N2160 

2N2188 

2N2270 

2N2646 

2N2669 

2N2996 

2N3005 

2N3053 

2N3054 

2N3055 


.72 

.67 

1.32 

5.19 

2.16 

2.39 
3.00 
2.70 
3.45 

5.19 
.48 
.56 
.63 
.78 

1.35 

1.32 
1.62 
2.08 
3.03 

3.14 

3.88 

4.53 
1.95 

.83 
.98 . 
2.16 
2.16 
2.37 
6.60 
2.10 

3.78 

1.95 

6.96 
15.16 

.45 

.63 

.80 

1.40 
.84 
.51 

1.75 

1.83 

2.36 
1.99 
6.09 
1.24 

2.32 

2.66 

3.84 

2.88 

.78 

1.01 

1.77 

1.80 

3.22 

4.20 
14.76 

2.20 
2.12 
1.13 
1.17 
1.08 
1.80 
3.92 

17.94 

7.59 
1.01 
1.01 
1.13 

1.32 
1.32 
1.64 
1.64 

5.85 

1.20 

27.74 

3.60 
3.60 

2.40 

2.79 
2.40 
2.19 

6.53 

3.15 

5.32 
2.48 
2.63 
2.63 


2N3525 

2N3563 

2N3564 

2N3565 

2N3566 

2N3567 

2N3568 

2N3569 

2N3638 

2N3638A 

2N3641 

2N3642 

2N3643 

2N3644 

2N3645 

2N3646 

2N3691 

2N3692 

2N3693 

2N3694 

2N3702 

2N3703 

2N3704 

2N3705 

2N3706 

2N3707 

2N3708 

2N3731 

2N3819 

2N3826 

2N4121 

2N4250 

2N4354 

2N4355 

2N4356 

2N4360 

2SB186 

2SB407 

2SB474 

3N140 

3N141 

20A2 

20A4 

20A6 

20A8 

AA119 

AB1101 

AB1102 

AC107 

AC 125 

AC 126 

AC18/188 

AC128 

AC 132 

AC172 

AC187188 

AD 149 

AN1102 

AN1103 

AN1104 

AN1105 

AN2001 

AN7102 

AN7105 

AS 147 

AS 148 

AS208 

AS301 

AS306 

AS307 

AS308 

AS310 

AS311 

AS312 

AS313 

ASY73 

ASY76 

ASY77 

FPT100 

H35 

MB1 

MB3 

MB6 

MB8 

MJE2955 

MJE3055 

OA5 

OAIO 

OA47 


3.70 

.90 

1.08 

.86 

1.01 

1.08 

1.08 

1.23 

.90 

1.13 

1.13 

1.26 

1.26 

1.13 

1.44 
.90 
.86 
.90 
.86 
.90 

1.01 

.96 

1.77 

1.73 

1.65 

1.14 
.80 

3.17 
1.77 
1.68 
1.04 

1.17 
1.28 
1.65 

1.65 
1.58 
1.50 
3.30 

3.30 

2.55 
2.34 

.78 

.92 

1.04 

1.22 

.36 

1.20 

.87 

2.28 

.96 

.96 

2.36 

1.05 

1.01 

1.20 

2.36 

2.45 
.68 
.60 
.60 
.60 
.45 
.90 
.68 
.80 
.76 

1.46 
.81 
.84 
.84 
.84 
.99 
.96 
.93 
.92 

2.12 

2.10 

1.68 

1.80 

8.07 

2.03 

2.65 
3.40 

4.30 

4.55 
3.06 
0.65 
0.87 
0.65 


OA90 

OA91 

OA95 

OA202 

OC20 

OC22 

OC23 

OC24 

OC44N 

OC45N 

OC74N 

20C74N 

0040 

0041 

OC201 

OC202 

OCP70 

OCP71 

ORP12 

ORP60 

PA40 

PB40 

SC40D 

SC50D 

SE1001 

SE1002 

E1010 

SE2001 

SE2002 

SE3001 

SE4G01 

SE4002 

SE4010 

SE5001 

SE5002 

SE5003 

SE5020 

SE5023 

SE5025 

ST2 

T1/40/A2 

T13027 

TIC44 

TIC45 

TIC46 

TIC47 

TIP31A 

TIP32A 

TIP33A 

TIS34 

TIS43 

ZD Series 

40360 

40361 

40362 

40407 

40408 

40409 

40410 

40411 
FETS 
2N4889 
2N5245 
2N5458 
2N5459 
2N5485 
MPF102 
I.C.’S. 
FUL709 
FUL723 
FUL739 
FUL900 
FUL914 
FUL923 
LM370 
LM372 
MC1303 
PA230 
PA246 
TAA840 


0.32 

0.33 

0.39 

0.75 

6.38 

3.03 

3.80 

3.45 
1.11 
1.11 
0.96 
1.92 
1.95 
2.60 
3.80 
3.7C 
2.60 
4;32 
0.95 
1.75 
4.83 
7.26 
8.55 

13.00 
1.13 
1.20 
1 80 
0.98 
1.20 
1.12 
1.05 
1.13 
1.20 
2.10 
2.10 
2.48 
4.05 
3.15 

1.35 

1.50 

3.30 
2.61 
1.68 
1.88 
2.05 

2.30 
2.10 
2.70 

2.98 

2.46 

2.36 

1.98 
2.48 

2.70 

3.20 
2.52 

2.98 
3.15 

3.30 

9.70 

2.70 
2.62 
1.77 
1.77 
1.77 

1.75 

2.25 

4.50 

5.20 

1.20 
1.20 
2.25 

6.75 
5.62 
5.20 

4.30 
13.60 

5.30 


SPECIALS 

AY1001 pkts 10 4.25 

SE1001 pkts 10 7.50 

2N3693 pkts 10 5.70 

EM404 0.22 

TT4010 0.40 

2N3055 1.58 
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completely identical except for their Vceo 
rating. If the original type-number given was 
that of say a transistor with a Vceo rating of 
60, there would probably not be a direct 
equivalent. But given the information that the 
transistor in question only operated in a 
circuit where the voltages never exceed 20 
volts, it would be quite likely that at least two 
indirect equivalents could be nominated, the 
only difference being in the Vceo ratings. So 
far we have mentioned only one parameter; 
there are dozens of others which can all vary 
to a greater or lesser extent from type to 
type. In summary then, in order to specify 
equivalents we would need to know every 
detail of the circuit concerned. This would 
mean that readers would have to submit 
complete circuit diagrams. We in turn would 
have to study, each carefully, thumb through 
dozens of transistor manuals in order to come 
up with an answer. The tiTne involved in this 
sort of work would probably prevent us from 
producing a magazine - which would mean 
that you would not be able to ask any 
questions at all! 


FLASHER UNIT: Have you ever published a 
simple transistor flasher unit? If so, what is 
the project number? I want something 
operating off up to 6V and giving a flash 
about, every 1-2 seconds. (M.B., Woodridge, 
Qld.) 

© We published an article describing flashing 
warning lights (File No 3/MS/16) in March, 
1969, The article describes two circuits which 
operate from either 6V or 12V, using 250mA 
and 1A lamps respectively. 


HOME STUDY COURSE; I am a 13-year-old 
high school student and have just started 
buying your magazine. Thank you for 
thinking of the beginners by starting your 
new Home Study Course in Electronics. How 
many chapters will the course have? Also I 
find a lot of difficulty recognising all of the 
various circuit symbols in magazines, and 
wonder if the course will be explaining 
symbols and their meanings. (D. McG., 
Bunbury, WA.) 

CIRCUIT SYMBOLS: In updating the 
material for the new Home Study Course, 
would you please include an explanation of 
circuit symbols and common abbreviations? 
(W.J.F., Stenhouse Bay, SA.) 

© Yes, D.McG. and W.J.F., we will be 
covering circuit symbols and their meanings in 
the course. We had already realised that this 
had not been fully covered in the previous 
course, and have planned to remedy matters. 
The length of the course is still not decided, 
as we plan to include chapters on topics 
A'hich were not covered in previous courses. 
We may well end up with sufficient chapters 
to make up two new “F-A” handbooks! It is 
$ood to hear that the course is being well 
received. 


-IIGH QUALITY STEREO AMPLIFIER: 
-lave you ever published a design for a 
ligh-quality solid-state stereo amplifier with 
n input sensitivity suited both to a tape deck 
nd a magnetic cartridge, and output of about 
0W per channel? I should also like 
nformation on a suitable pre-amplifier with 
ass, treble, balance and volume controls. I 
itend to operate the system from mains 
ower. Changing the subject, I recently came 
cross the term “shielded wire” in a circuit. I 
Tould like to know what is meant by this, as 
understand it is not the same as insulated 
ook-up wire. (A.H., Perth, WA.) 

) Our Playmaster 128 Stereo Amplifier with 
laymaster 127 Control Unit would probably 
e the best choice from our range of circuits 
)r your particular requirements. The rated 
utput of the power amplifier is rather more 
lan you require, being 45W with 8-ohm 
•ading, or 25W with 15-ohm loading. The 
mtrol unit has inputs for magnetic and 
sramic/crystal cartridges, tape head and 
dio tuner, and the range of controls you 


specify. Project reprint material is available 
trough the Information Service for the usual 
20c fee for each project. (File No 1 /SC/8 for 
the Playmaster 127 and l/SA/32 for the 
Playmaster 128.) Shielded wire has an 
insulated signal lead in the centre, surrounded 
along its length by an outer braided metallic 
shield. Ask your local parts supplier to show 
you a piece. 


AMPLIFIERS: I am making inquiries as to 
the availability of a small transistor amplifier, 
suitable for use with a two-transistor radio. 
Also, do you have charts indicating the base 
connections and equivalents of transistors? 
(W.J., Manly, Qld.) 

© We published an article “Simple Transistor 
Amplifier Circuits’’ in the March, 1970, issue. 
(File No l/XA/10). Copies are available for 
20 cents. We can not supply details of 
transistor base connections, other than those 
we publish with each circuit diagram. For a 
list of these connections, and transistor 
equivalents, we suggest that you contact any 
oi the transistor manufacturers (many 
advertise each month in the magazine). 


AMATEUR RADIO: I have been trying to 
find courses for the amateur radio licence., but 
so far have received no satisfaction. Could 
you please tell me whom I might contact? 
(R.P., Wayville, SA.) 

© Get in touch with the Wireless Institute of 
Australia, VK5 division (SA), and ask them 
about their courses. We understand they offer 
both personal and correspondence courses. 
Their address is: Wireless Institute of 
Australia, South Australian Division, Box 
1234K, GPO Adelaide. SA, 5001. 


OLD RADIOS: I have received a couple of 
old radios which run on batteries. Have you a 
circuit for a supply which could act as a 
substitute for the batteries. Also, where can I 
obtain some old valves to suit these radios as 
some of the valves may be no good? The 
types I require are 1T4, 1R5, 1S5, 1Q5 and 
3V4. (R.Z., Woodford, Vic.) 

© In November, 1964 we published a 
number of circuits of power supplies for 
portable radios (File No 2/PS/14). Copies of 
this article are available through the 
Information Service for 20c. We do not know 
of anywhere in Melbourne where you can 
pick up old valves of the vintage you require. 
In Sydney, we know of at least one place 
Where the. dealer will indicate a box of 
assorted valves of various vintages and leave 
you to find what you need. There may be 
such a place in Melbourne, but we don’t know 
of it. 


YOUNG LISTENER; I consider “Electronics 
Australia’’ a most comprehensive magazine 
which, in my opinion is well worth a monthly 
50c payment for such interesting items 
covering almost all fields of electronics. I 
treasure every copy I purchase. I am an 
enthusiastic short-wave listener, and l 
particularly thank you for the section 
“Listening Around the World”. I am a 
member of the Youth Radio Club Scheme. I 
am doing my elementary certificate at 
present, and later I intend becoming an 
amateur operator. Will there ever be a time 
when the amateur bands will be too 
overcrowded thus not allowing any operating 
on the bands? As an SWL, I own a four-band 
short-wave receiver covering from 1.6MHz to 
26.0MHz. Is it possible to tune into amateurs 
with such a radio? I have had no luck so far. 
(I.A., Kidron, Qld.) 

© Thank you for your praise, I.A. We are 
glad to hear from a fan of Mr Art Cushen. 
Your question on overcrowding of amateur 
bands is rather ambiguous. If you mean will 
the amateur bands become so crowded by 
amateurs that no more operators can squeeze 
into the space, the answer is that this already 


A CAHCO 
SPECIAL OFFER 

For you who know 
"nothing about photography" 

CAMERA SUPPLY CAMCO 
announce 

THE RICOH HI-COLOR 35 


the compact camera for the colour ape 
designed to give a perfect picture 
every time. 



Usually $69.95. CAMCO PRICE $49.95 
CANNOT BE BOUGHT ELSEWHERE 
Terms arranged. 


• NO SETTING NECESSARY 

• NO MORE LOST PICTURES 

• NO WASTED FILM 

(Sets Exposure Automatically) 

• SHARP, CLEAR PICTURES 
(Full Frame 35mm) 

• NO MORE OUT-OF-FOCUS BLURRED 
PICTURES 

(Wide Angle lens gives sharpness 
from close-up to infinity) 

• NO TIME WASTED IN WINDING 
FILM 

(Automatic Motorisod Film Winder) 

• SHARP PICTURES OF FAST MOV- 
ING OBJECTS 

(Shutter Speed of 1/300 of a second) 

• TWELVE MONTHS GUARANTEE 


CAMERA SUPPLY-CAMCO 

SYDNEY: 382 Pitt Street. 

415 Kent Street. 

227 George Street. 

NORTH SYD.: 67 Walker Street. 
BLACKTOWN: 4 Campbell Street. 
GOSFORD: 2 William Street. 
MELBOURNE: 330 Elizabeth Street. 
PRESTON: 285 High Street. 

ADELAIDE: 263 Rundle Street 
BRISBANE: 129 George Street 
SEND MONEY ORDER or cheque to 
Mail Order Dept . 

North Sydney 2060. 

67 Walker Street ., 
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SOUND PROJECTORS 

S lnevox Prefect and Harmour and 
•ath 16mm In good working order. 
2 4 Or operated. complete with 
speaker and amplifier. 

from $115.00 


CIRCULAR SLIDE RULE 

3 3 *ln diameter. Will do the same 
work as the conventional slide rule. 
Instruction book included. 

from $1.25 each 

Post 10c. 


P.M.G. TYPE 
TELEPHONES 

Standard desk type with magneto 
bell calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$25.00 

<2 TELEPHONE SETS) 

30c cartage to rail. Freight payable 
at nearest attended railway station. 
Please note we are now awe to 

include U mile of twin telephone 
cable FREE with each set ot phones. 


BATTERY CHARGERS 

240 volt A.C. Input. 

Each battery Charger will charge 
either 6 or 12 volt batteries. 

2 amp without meter $15.75 

2 amp with meter. 517.75 

Post N.S.W. 70c; interstate 95c. 


MINIATURE 
ELECTRIC MOTORS 

1 to 3 volts D.C. Ideal for model 
boats, cars, planes, etc. Strong 
torque. Only 

65c each or 10 for $4. 

(Post 7c). 


TRANSCEIVER 

(2-way radio) R.C.A. America RT 
68. 24 volt, operated 10 watt out¬ 
put 38-54 megacycles F.M. crystal 
locked. Transmitter and receiver 
using frequency synthesiser In 
100 K/cs: step 10 channel per 
meg/cycle with power supply, 
mike, and headphones. $45. 60c 

cartage to rail. Freight payable at 
nearest attended railway station. 


TRANSCEIVER 

(2-way radio) 62 set, 12v, operation. 
Ideal Hams. etc. 1.6 to 10 megs. 
Crystal locked or V.H.O. controlled 
5 watt output. Complete with an¬ 
tenna, headphones and mike. $60. 
60c cartage to rail. Freight payable 
at nearest attended railway station. 


HEADPHONES 

Low Impedance moving coll fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphones. 
Ideal for use with all types of 
transceivers. $3.50 pair. Same with 
black felt muffler, $4.50 pair. 

Post N.S.W. 25c; Interstate 30c. 


COLLINS TRANSCEIVERS 

100-150 

$65.00 


Auto-tuned 100-150 megacycles. 
10 channels 


MICROSCOPE 

500 x magnification, 3 turret. 
$6.50. 

Post, N.S.W.. 55c. Interstate. 85c. 


HALF-INCH RECORDING 
TAPE 

Top grade 2400* on 10V reels. 
Ideal video experimenting. Only 
$1.50 per reel. 

Post N.S.W. 35c 
Interstate 70c 


TELEPRINTER TAPE 

8*4 In x 6 5/8ln, brand new, perfect 
condition $1.50 per roll or 10 rolls 
for $10. 

Posted N.S.W. 45c, Interstate 70c. 


LAVOIE HETERODYNE 
FREQUENCY METERS 

10-100 Megs. LA5 $250. 


100-500 M/CS. $350. 


ADLER FREQUENCY 
METER 

10OKc-20 M/cs. $179. 


NIBBLING 

TOOL 

Cuts sheet metat like a punch and 
die, trims, notches and cuts to any 
size or shape over 7/16-Inch. 

ONLY $6.50 

Post. 54c. 


NIFE CELLS 

1.2 Volt, fully charged. 4lr> x 3tn 
x 11n 4 AH. 

$1 each. 

Post N.S.W. 25c. Interstate 35c. 

3.6V 10AH, set of three batteries In 
wooden holder, $7.50 per set or 
$2.50 per battery 1-2 volt 10aH. 
Post N.S.W., $1.10; Interstate $2.72. 

WALKIE TALKIE TWO- 
WAY RADIOS 

P.M.G. Approved Citizen Band. 
9 Transistor $57.50 per set of 2. 
Post. N.S.W.. 50c Interstate 60c. 



' '"L rr rw jw f r ^ 

P.M.G. TYPE KEY SWITCHES. 
45c each. Post 15c. 


VALVES 

BRAND NEW 

IN CARTONS 

Special discount for quantity 


807 

75c 

CV850 

$1.50 

65N7GT 

95c 

1H6G 

SOc 

8989 

$1.00 

832 

$5.00 

5U4G 

95C 

6AK5 

$1 JO 

EF50 

35c 

6X4 

$1.00 

5Y3 

$1.73 

12SK7 

50c 

6C4 

50c 

VR65 

25c 

2x2 

75c 

VT4C 

75c 

6AGS 

SOc 

AU5 

$1.00 

12AU7 

$1.00 

80 

$125 

X61M 

$2.20 

6AK5W 

51.50 


CATHODE RAY TUBES 
5BPI $3.50, V16694/1 $2.95, 

CV2184 $2.95. 

PLEASE ADD POSTAGE 
ON ALL ARTICLES 



45 x AO coated Lent with tripod. 

$10.95 

30 x 30 Power Coated Lens. 
Brand new. 

$3.75 

60 magnification with a 60mm 
coated objective lens. 

With tripod. 


$26.20 


As Illustrated. 

Postage 95c; Interstate $1.20. 


TELESCOPES 

30 x 40 with Tripod. 

$7.95 

Post N.S.W. 70c; Interstate $1.20. 

CHASSIS PUNCH SET 

Five sizes: *a-lnch. 3 4 -lnch, 7 #-lnch, 
1-inch and 1’a-lnches. With taper 
reamer. 

$7.50 

Post. 90c. 


BC 221 

Frequency Meters. 

$55.00 


SMALL COMPUTER 
PANELS 

3in x 2ln containing 2 valves, qty. 
of resistors, etc. 

only 75c 

Post 21c 


STEREO headphones, brand new, 
$9.70. Post N.S.W., 60c. Interstate 
85c. 


TYPE S POWER SUPPLY 

(240 V/AC supply for AT 5-ARB) 
Suit most types of Disposal trans¬ 
mitters and receivers. Outputs 250 
volt. lOrna. 550 volt 200ma. 300 
volt lOOma. $30. 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1.320ft coil of twin, $7 per coil. 
Post N.S.W.. 70c; Interstate $1.20. 


SCOOP PURCHASE 

Gramo Motors. New. Made In 
U.S.A. 4-speed 240 volt A.C. 50 
eye. Only $2.75 each. 

Post N.S.W. 30c; Interstate 40c. 


CO-AXIAL SWITCH 

70 Ohms, 4 positions. 

Can be motor driven, completely 
waterproof. 70 ohms type connectors. 
Housed In metal case 9ln x 8in x 
8ln, $5 each. Post N.S.W. 70c: In¬ 
terstate $1.20. 


ELECTRONIC COUNTER 

(Austronlc) 0-100 K/cs. 240V 
operated $150. 


Cossor Double Beam Oscilloscope 
1035. Tested. $150. 


SELSYN MOTORS MAGSLIP 

Mk.ll.$5.2$ ea. 

No. 19 TWO-WAY RADIOS. 

Power supply, accessories, etc.. $35. 


BINOCULARS 

PRISMATIC. Coated Lenses. Brand 
new. Complete with case. 

6 x 30.$12.30 

8 x 30 . $16.75 

7 x 25. wide angle . . .. $29.50 

7 X 50.§22.15 

10 X 50. $23.07 

12 x 50.$23.95 

20 x 50 .$29.50 

Post N.S.W. 70c; Interstate $1.20. 


3000 TYPE RELAYS 

P.M.G. 200 Ohms — 1.500 Ohm 
Colls. $1.2$ each. 


TOGGLE SWITCHES 

Brand new, 3 amp, 240 volt. S.P.. 
S.T. 39c each or 10 for $3. 

Add postage. 


Cinte! Oscillator and Electronic 
Counter, type 388. $250. 


SPECIAL lucky dip valve offer. 15 
new valves in cartons for only $2. 
We haveivt got time to sort them, 
so you reap the benefit. 

Post 60c. 


CONDENSER LENS 

lijln dlam. H 2 FL. $0c each. 
Postage 17c. 


MINE DETECTORS 

Ex A.M.F. with Instruction Book. 
Complete In wooden case. Ideal for 
plumbers, councils for locating burled 
pipes, etc Freight payable at nearest 
attended railway station. 

$39.00 


4 DIGIT RELAY 
COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.25 each. Post 13c. 


ALTEC STUDIO 
MICROPHONES 

6398 Western Electric, top grade. 
Original cost $250, ideal Broadcast 
Studio, musk recording. Church and 
play recording, etc. 

Fraction of original cost. 

Price on application. 


SPECIAL PURCHASE 
TOP GRADE 
RECORDING TAPES 

Brand new, from well-known maker. 
Sorry, we cannot divulge brand 
name. 7” x 2,400’ Mylar In plain 
carton. 

Only $3.50 ea. Post 24c. 

SOLENOIDS 

Plunger Type 12V 300M.A. Suit 

electric camera control, miniature 
trains, radio, etc. 

$1.25. Post 10c 

200 Mill. amp. 24 volt. 1/Bln 
push movement. 

_ $1.2$. Post 10c 

CONDENSER LENS 

2» a ln DIAM. 2ln FL. $1.30 each. 
Or $2.50 per pair. Post 21c. 

ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror Illuminated. 
900 x magnification, complete with 
dissecting kit slides, etc. $17.95. 
Post N.S.W. 65c; Interstate 85c 

TEN CHANNELS 
VHF TRANSCEIVER 

Types TR1934 100-125 meg / eye. 

and TR1935 125-150 meg/cycles. 

28 volt DC operated AM single 
crystal locks both TX and RX on 
same channel complete with 
generator. 

$33,00 

RECORDING TAPES 


TOP QUALITY, 

BRAND 

NKW 

X 150” _ 


POST 

65c . 

9c 

X 600* _ 

1.58 

13C 

X .900 .... 

1.95 . 

. .. 13c 

X 1800’ .... 

3.62 . 

... 13c 

X 1200' _ 

3.18 . 

. .. 21c 

X 2400 .... 

X 3600’ _ 

4.80 . 

.. . 46c 

6.45 . 

. . . 56c 


CASSETTE TAPES 


C60 $1.15; C90 $1.75; C120, $2.2$ 
Post 13c. 


BYER 77 Mk. 1 

Rack Mounting Tape Recorder, ex 
A.B.C. 7»a-15 J.P.S. Full track tested 
$150. 


Microphone. Professional 
type 4017. $20. 


S.T.C. 


Marconi Video Oscillator type 
TF885A 0-12 M/cs. $7Jl 


A.W.A. SIG GENERATOR 

UHF 140-300 Mhz 

$65.00 


Pye 4 Channel Crystal Locked 
Oscillator. 1.5-^O^M/cs. New. 


TRANSPONDER APX6 

with Lighthouse Tubes. Can be con- 
verted to 1200 M/cs. $17. 


WHEATSTONE BRIDGE 

Top grade. 

In Multiples up to 1,000. 

$65.00 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 

SORRY, NO C.O.D. 
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RADIO: Unofficial history 


miiiiiiiitiimiiiiimuiiiiiiiimiiiiiniimimiiii 


iimmitimiiimtuiuimitmumimiiiiiii 


happens on some bands at certain times. 
However, when this happens the amateur 
faced with a crowded band simply moves to 
another band or waits for a clear time spot. 
The alternative interpretation of your 
question is whether the amateur bands will be 
taken over by other services such as 
communications and broadcasting. This latter 
situation could well come about if amateurs 
do not make use of all allocated space and do 
nothing about encroachments into their space 
by the other services. On a world-wide basis, 
amateur organisations (including Australia’s 
WIA) are continually pressing the authorities 
to protect their interests and prevent these 
other services from encroaching on the 
amateur bands. But it is also up to individual 
amateurs to make use of as much of the 
allocated frequency space as possible, and not 
crowd around certain frequencies within the 
bands. You should be able to hear plenty of 
amateurs on your radio, which covers the 
following amateur bands: 1.8 to 1.86MHz, 
3.5 to 3.7MHz, 7.0 to 7.15MHz, 14.0 to 
14.35MHz and 21.0 to 21.45MHz. However, 
your problem may be whether you can 
understand the “monkey chatter” of those 
amateurs using SSB, to which not all SW 
receivers can respond. 


RECEIVER: I am extremely interested in 
electronics, and have built some TRF 
receivers. I would like to build some 
superhets. Could you send me a superhet 
circuit using the following tubes: 6AN7, 6X4, 
6AV6, 6AU6, and two 6BA6. For me it is too 
dangerous and expensive to use mains for 
power, so could you also arrange for the 
circuit to use a Ferrocart vibrator, No M347, 
and also Australian coils. I would like it to 
cover LW, MW, and SW bands. I would also 
like assembly details, aligning and other 
details. (A.S., Brisbane, Qld.) 

® In February, 1966, we designed a simple 
radio, suitable for construction by a beginner. 
We had in mind a design which would use a 
small number of valves, but one which would 
permit the use of a large variety of valve 
types. This radio was called the “ABC Three”, 
(File No. 5/ACR3/2 5). At least some of the 
valves mentioned may be used in this circuit. 

Your comments on mains supply being 
unsuitable, for reasons of safety and cost, 
have us a little baffled. Any electrical 
apparatus is only as safe as its user. All you 
need do, is take care, and follow instructions. 
The use of a vibrator circuit, besides being less 
satisfactory than a transformer/rectifier 
combination, would almost certainly cost 
more than an equivalent mains supply. We 
would suggest that you have a look at our 
handbook, “Basic Electronics”. In this you 
will find details of power supplies, and of sets 
which can be constructed from old parts, as 
well as the theory of how they work. It is 
available from this office for $2.30, incl. 
postage. Reprints of the article mentioned are 
available at a cost of 20 cents. 


FUSE SAFETY HAZARD: I would like to 
congratulate you on your magazine, 
“Electronics Australia”. However, in the 
article “SCR Speed Control For Electric 
Drills” in the May 1971 issue, I noticed a 
safety hazard which I have been aware of for 
some time. It concerns the wiring of the 
fuseholder. If it is wired as shown on page 49 
of the above article, it is possible to receive an 
electric shock. If the fuseholder is wired so 
that the active mains lead goes to the end pin, 
this risk is eliminated. Granted, the plug 
should be removed before touching the fuse, 
but even experts take risks (I.D.N., Oatley, 
NSW.) 

® We must agree that wiring the fuseholder 
as you recommend would reduce the risk of 
shock. However, it presumes that all power 
points are wired to the usual convention. If 
not, the hazard still exists. Frankly, we treat 
all fuseholders as sources of potential shock. 
As you- say, to pull the plug before touching 
the fuse is the safest procedure. 


During the war many British factories had 
to accept work outside their normal activities. 
My employers in London were one of these 
and in addition to their existing production of 
magnetos, generators, etc, they became 
involved in some sophisticated work in the 
new field of electronics. 

This brought changes which were destined 
to encroach more and more on the industry. 
Two of these were minaturisation of 
components, and the first of a new breed of 
man: a young university graduate, our new 
electronic expert! 

Those of us who still retained our 
keenness of sight and deftness of hand could 
handle the former but the latter had us 
beaten. He simply ignored us - we didn’t 
exist. 

However he did catch the 5.30 bus in 
Victoria Road and alighted somewhat past 
Marlesden. All the time he was in the bus he 
would sit erect, feet together, umbrella by his 
side with never a word to the “workers” 
around him. Some bright spark did notice, 
however, that he always kept his periodical 
bus ticket in his right-hand overcoat pocket - 
and an idea was bom. 

One of the new high-value capacitors was 
charged to the limit and dropped into his 
overcoat pocket just before knock-off time. 
Those of us who travelled on the 5.30 made 
sure of not missing it this night. What 
complex technical problems he was mentally 


YOUNG READER: I am 14 years old, and I 
would like to know if there are any radio 
clubs in my area or surrounding districts. 
Could you plaease publish my name and 
address so that anybody with old radio parts 
they don’t want can contact me. (Michael 
Taylor, 20 Hillary Parade, Matraville, NSW.) 

® We suggest that you contact the WIA 
Youth Radio Club Scheme supervisor for 
NSW. According to our latest information he 
is Mr D. Jeanes, Villa Maria, Ayr Street, 
Rockdale, NSW 2216. In regard to old radio 
parts, we feel that the above mentioned 
organisation may be in a postion to help you. 
There is a tendency for discarded equipment 
to migrate to these clubs, which strip them, 
check the parts, sort them, and use them to 
prepare instructional kits for their members. 
This arrangement makes for the most efficient 
use of such material. Although we have also 
published your name and address as 
requested, we would like you to note that 
these columns are not really intend for this 
purpose. 


SLOT CAR CONTROL: Would the 
“SCR-PUT Train Control with Simulated 
Inertia” as published in April 1971 be suitable 
as a slot car control? The required input 
voltage is 12V. (N.B., Charters Towers, Qld.) 

® While the SCR-PUT control with 
unsmoothed DC input could undoubtedly be 
used for slot car control, it certainly would 
not win races. For a start, in a race one wants 
as little intertia as possible, whether simulated 
or real! As a further disadvantage, the 
unsmoothed DC input used with the SCR 
does not give as much torque output from a 
motor as would smoothed DC. To put it 
another way, a slot car needs to reach full 
speed quickly and requires maximum power 
quite often, whereas a model train seldom 
runs at the maximum speed of which it is 
capable, and is generally required to start and 
stop slowly. 


WRONG VOLTAGE? In the circuit diagram 
for the Playmaster 128 Stereo Amplifier the 
rail voltage is quoted as 74V, yet the 


sorting out while he groped for his ticket we 
do not know but when “contact” was made 
the results were spectacular. After the first 
convulsive jump he finished with his arms 
wrapped round the ample bosom of a very 
startled conductress. 

The following morning yells of merriment 
were heard all round the assembly plant as 
those who had missed the show were filled in 
by those who had witnessed the incident. 
However, as one who was present, I can vouch 
for the fact that his bowler hat was not 
crushed violently against the roof of the bus, 
nor did he follow a parabolic curve as 
signified by the gestures of some of the more 
imaginative story-tellers. 

One thing is sure, however, at this remote 
point in time: Whenever I feel a little 
despondent, I can cheer myself up by 
recalling that foggy night in a dimly lit 
London bus! (W.T., Noble Park, Vic.) 


® Readers are invited to submit contribu¬ 
tions to “RADIO: Unofficial History” and a 
publication fee will be paid for those used. 
Stories must be humorous and they must be 
true. Letters must be signed and the locale of 
the story indicated as a mark of good faith. 
The Editor reserves the right to rephrase 
contributions as necessary to preserve 
uniformity of style. 


transformer is only 25V per side, which gives 
50V. Could you tell me if the transformer is 
supposed to be 35V per side? (R.M., Ceduna? 
SA.) 

® Your confusion is understandable, and it 
stems from the fact that you have apparently 
failed to appreciate the difference between 
the RMS and peak values of the voltage. The 
DC output from the rectifier is equal to the 
peak value of the secondary voltage. The 
output of the transformer is 50 volts RMS, 
which must be converted to a peak value. This 
is done by multiplying the RMS by the square 
root of 2 (1.414). This will give a value of 
approximately 71 volts. The 74 volts on the 
circuit diagram is that measured on the 
prototype. The difference is probably due to 
transformer tolerances and/or line voltage 
fluctuations. 0 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
All work guaranteed 


BILL TURNBULL 

II ELLALONS ROAD, 
CREMORNE N.S.W. 90 4825 
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PLAYMASTER 132 ... from p 39 

may be simply burnished with some form of 
cutting/polishing material, such as “Brasso,” 
or automotive fine grade cutting compound. 

For the “off gloss” finish, treat as before 
with 320 wet and dry, then progress to a finer 
grade, say 400 and finally to 600 grade. 
Finish by burnishing with cutting compound 
as previously described. 

Our final veneer finishing method, and the 
one which many people prefer, is the oiled 
finish. Compared to the last two finishing 
methods, this one is the easiest to provide. 

Begin by sealing off the wood fibres. This 
is done by lightly brushing the veneer surface 
with a clear varnish, clear enamel, or a two 
part polyester. It is important to use just 
enough to wet the surface and to allow this to 
soak in and set. Do not apply a second coat. 

With a pad of steel wool, scrub the surface 
vigorously to remove all end fibres of the 
veneer surface. 

Apply a light coat of Scandinavian oil with 
a brush or roller, and allow it to soak in. Rub 
over with a clean cloth to remove any excess. 

After the following details have been 
attended to, you can then place your 
amplifier chassis in the cabinet and give it 
pride of place amongst the rest of your 
system. 

Mount the four rubber feet on the 
bottom, and glue a 3VSin strip of aluminium 
cooking foil round the inside surface as far 
forward as it will go. Do not complete the 
loop inside the cabinet, but leave a gap of 
about 1 /16in in one corner to prevent 
forming a shorted turn with the risk of 
creating a hum loop. To fasten the foil, 
thinned down contact adhesive is the best 
material to use, as other adhesives may crack 


and allow the foil to come adrift. 

To prevent the foil being torn as the 
amplifier is slid into position, fasten a 3V2in 
strip of thin cardboard over the foil, inside at 
the top. The amplifier will have to be laid on 
its top to insert the fastening screws through 
the bottom, in any case, and it is best placed 
in its cabinet upside down to facilitate this. 
The same is true if it has to be withdrawn 
from its cabinet for service at any time. 

Drill four l/8in dia holes in the prescribed 
positions in the bottom of the cabinet. When 
the amplifier is correctly positioned inside the 
cabinet, it should line up with these holes. 
Correct alignment is indicated by the edge of 
each end of the chassis being flush with the 
ventilation slots, and the front panel just 
touching the inner front surface of the 
cabinet. The internal cabinet batten rails 
should guide the chassis into its proper 
position. Clamp down the chassis using a %in 
x No 4 self tapping cheese head screw in each 
clamping hole. 

In conclusion, it is advisable to place the 
amplifier on a flat surface when it is used to 
allow an unimpeded air flow through the 
ventilation slots underneath and at the back 
of the cabinet, particularly when operating at 
high power levels for long periods. © 


SERVICEMAN . .. from p 67 

end of a fine wire. I tugged at it with a pair of 
tweezers and up came the whole capacitor, 
secured only by the pigtail at the opposite 
end. The wire I had tugged at was the broken 
end of the other pigtail. 

How had it been broken? I can’t be sure, 
but the area involved was close to one of the 
screws which secured the back of the case. It 


was conceivable that some heavy-handed or 
careless use of this screw may have forced it 
against the pigtail, severing it. 

This may not have been so bad, had the 
capacitor not been swamped with goo, 
because a capacitor of this type, if anchored 
by only one thin pigtail, would normally be 
so obvious as to take little finding. 

Even more puzzling than how the fault 
occurred is how the set continued to operate, 
even in a limited way, with no tuning 
capacitance across the oscillator coil. I can 
only assume that (1) the system was 
oscillating at the natural frequency of the 
oscillator coil, modified by all the other 
components to which it was connected and 
(2) some of this modification involved the 
aerial tuned circuit via the transistor. Thus, as 
the aerial circuit was varied, it tended to 
“pull” the oscillator circuit to some extent. 

The 'really surprising aspect of this theory 
is that the oscillator could continue to 
function in a manner which would bring in 
even one broadcast station, let alone the 
several which I heard. As I mentioned at the 
beginning, I made no attempt to identify 
these, so goodness knows where they were in 
relation to dial calibration. Their relation to, 
and ability to track with, the aerial circuit 
would be equally vague. 

An unconvincing theory? I know it is, but 
it is the best that I can offer in the face of 
observed behaviour. Anyone who has a better 
theory is welcome to air it. © 


AMPLIFIERS .. . from p 91 

frequencies? It used to be thought that full 
power was not necessary above 8KHz or 
thereabouts. But with improvements in 
program sources and sound equipment as a 
whole, it has been found that the upper limits 
ought to be a good deal higher. 

For instance, the upper partial or 
harmonic of the cymbals at 18KHz has an 
amplitude equal to the 680Hz fundamental 
ana this instrument can still put out 
considerable power at 25KHz (4). To be on 
the safe side, the half-power point should not 
be much lower than 30KHz. (Some of the 
best transistor amplifiers can deliver half 
power to well over 50KHz and full power up 
to 20KHz.) 

At the lower end, full power should be 
maintained down to at least 30Hz although 
some authorities say that 40Hz is a more 
reasonable figure. It is true that the lowest 
fundamentals of some musical instruments 
such as the piano, contrabassoon, and harp 
(believe-it-or-not) are below 40Hz but, as a 
general rule, the second and third harmonics 
are greater than the fundamental. However, 
there are no great problems in designing 
solid-state amplifiers to give full power at the 
low end, and so in practice a good amplifier 
will have a power bandwidth of 15 to 
30,000Hz at 3dB. © 


BARAC 

CARBON FILM RESISTORS 

All Tolerances and Wattage 
Attractive Prices 
to 

Manufacturers and Distributors 
Available ex India 

Small Quantities ex Stock Melbourne 

Send for details and samples 
Sound House Pty, Ltd, 

106 Wellington Parade, 

Cast Melbourne 3002, 

Phone 4192767 or 
Sydney 26 6149. 


Gotimcvdesi new deluxe 

ACCURATE 
COIL 
WINDER 

$ 15.95 



Post Paid 


This new, Easy-to-Use machine winds honeycomb, spiderweb end solenoid coils of 
various widths end diameters—equal in appearance to a factory job. Also suitable 
for winding chokes, transformers and filter inductors. Indicator counts number of 
turns on coil. The COILMASTER is suitable for both experimental and practical 
work. Supplied with accessories including wood spools, metal pegholders and ex¬ 
tension for making long solenoid coils. Instructions included, but less coll forms and 
pegs. 

SEND REMITTANCE WITH ORDER FOR IMMEDIATE DELIVERY ANYWHERE 
TO THE SOLE AUSTRALIAN AGENTS . 

VICTORIAN SALES CENTRE AND 
HEAD OFFICE 94 HIGH STREET, 
. « „ . ST. HILDA, 3182, VICTORIA. 

Distributors Pty. Ltd. telephone 94-6036. 
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MARKET PLACE 

Please send your ads for this page on the form overleaf. 

Bookings close 3 weeks prior to issue. Late 
arrivals will appear first available issue. 



FOR SALE 


FOR SALE 


BACK Issues Electronics Australia stocked. 50c HEATHKIT GR-64 short-wave receiver with Q- 
each, prompt service, post free. T. Weir. 55 multiplier $60 or offer. Wallace. 58 Malton 

O'Connor St. Habertald. NSW, 2045. Phone Road. Beecroft, NSW. 2119. _ 


WANTED 


798 7569. Wanted to buy copies also. 

CRYSTALS for CB 27,240 and 26,785MHr. Uln 
pin, miniature. $S pair. Post free. Shaltey, 127 
York Street, Sydney. 

RESISTORS Philips carbon 1/3 ori a or 1w 5 pc 
6c each. ITC tantalum capacitors 0.1 to 100. 38 
each. Elna elertrolytlcs 47U.-/25VW 35c ea. 

10OuF/16VW 35c each, 1/8w carbon reslators 
10 pc 4c each, 10c despatch charge, SAE for cata¬ 


logue. Hobipak, 
Vic. 3053 


Box 224, Carlton South. 


MYAGI solid state linear amplifiers bandwidth 2- 
30MHz, transient protection factor 8, modules com¬ 
plementary and Interchangeable. 100W RF $199. 
SOW $130. 20W $75. 10W $49, 2W $15. 0.2W 

ih. vs9 

p™." l! N.s.w N, m‘S.' 27 Berry Rwen ” 

MAGNETIC tape — Ampex 883 11n wide 1.5mll 
thick on lO^ln dla precision reels. Used once but 
completely erased. $4 Inc p and p. CWO please to 
Wandarrl Agencies, Box 82. Lyndoch, S.A. 5351. 

SILICON epoxy transistors, to specification or 
equivalent. New :J..ty free samples $1.08 do* 

Se U ntral° S Pacmc Trtn * ,#torSi Box Nauru - 

CABINETS. Pre-cut kits, stereo equipment, Inner- 
bond, grille-fabric, accessories available from 
Robert N. Smallwood Sound Specialists. 205 
Brisbane Road. Boonal, Old., 4304. Enquiries wtl- 
come. Phone 82 1550. Mall orders. 

MODEL compound marine engine. Blue prints, 
casting.^^o^ton^ ^ K,ns Street. Sydney. Cata- 


COMM receiver Trio JR-200 $40. Transmitter 
Geleoso G222-TR final 6DQ6A $70. Both ex- 
cellent condition. Inspection Sydney. Cox 46 6478 

TELEFUNKEN M24 re orders, b^st offer. M. Van- 
gestel, 23 Caldarrh Avenue Bngadlne, 2233. Tele- 
phone, Sydney, 520 9235, 

AWA Voltohmyst complete with probe, also solid 
state VOM. Both for $60. Sydney. iB 1575. 

BRENELL stereo 3-head tap# deck complete with 
tape link, separate record and playback amplifi¬ 
ers, manuals. Unused co*t over $400. Sydney 
70 4107 or 798 35/0 $220. _ 

ONE 12 volt 10 watt vibrator powered AWA car- 
'll-band. Offers. Sydn * 


RECORDS from beginning to now on tape. Prank 
Sinatra, Peter Nero. DB Music, 166 Churchill 
Road. Prospect. South Australia. 5082. 

FINLAND’S DX-Club International P.O. Box 214 
SF-00100. Helsinki, Finland. Is the short-wave 
radio DX-dub for you. Free sample copy of the 
offset-printed bulletin In English, plus full In¬ 
formation, from Gordon Eklund, Box 161 P.O., 

Randwlck, N.S.W. 2031. Please end 10c stamp. 

REAPER SERVICE 

REPAIRS to receivers, transmitters, construction 
testing; TV alignment, Xal conv., specialised elec¬ 
tronic equip. Ecdcston Electronics, 146a Gotham 
Road, Kew. Vic. 80 37” 


3777: 


phone hl-l 


dney 2 0944. ext 2583. 


Jogue 

SCR 


posted. 


TAPI preamps, 1 pair Playmaster 110, chassis 
and case. Sydnay 939 2095. _ 

PARTS for CD Ignition, etc. Finned aluminium boxes 
approximately 6" x 3" x 3", black, $3.50; gold, 
$3.60; Inverter transformer 12V-400V-100mA, 
$2.50. Suitable transistors 2N174/1100, ic 15A. 
Vce 80V. $1.30 each (2 required). Oil filled capa¬ 
citors 1 .6 uF /400VW, $1.00. Polyesters 0.01. 0.1. 
0.22uF/160V set for 50 cents. SCR 8A-400V- 
$2.50. Bridge rectifier 2A-G00V, $2.50. Circuit 
diagram free. Postage and packing for transformer 
and box $1.00, remainder 50 cents. H.P.H. Elec¬ 
tronics, 221 Memorial Avenue, Liverpool, NSW. 
2170. __ 

VENNER time switches spring reserve. Weather¬ 
proof case, good condition. $5 each. P.O. Box 

103. Wauehooe, N.S.W. , 244 j. 

METRIS valve tester, lists all valves Inc TV easy 
derive setting new types. Spare holes future. 
Wheller. 29 Blrdwood ..Terrace, Auchenflower, 
4066. Phone 70 1480. 


ELECTRONIC Organ. 

org 

Sen_ 

qulrles to Schober Organ (A_ 

stone Ave, Pymble, NSW. 2073. 
please.) 


.ECTRONIC Organ. Do not build yourself an 
irgan without first finding out about the superb 
Ichober (USA) Assemble-lt-Yourself Kits. In- 
lulrles to Schcber Organ (Australia), 124 Living- 


(Mall only. 


RA V4ii 2 'qop* nrVnq AC Ar?:?fl CA * RADIOS solid state with speaker and aerial. 

Scr. nciic State 12V positive or negative earth. Manual 

JS 55c: 2N3055 SI.SO* diodes EM408 S49.95. P’button 556.95. Port/cradl* 560.95. 


45c; __ _ _ _ __ 

S5c; 0A91 20c. SAE other types on request. Post 
and package 20c. Hybeta Electronics. P.O. Box 
39, St Agnes, 5097. 


STEREO 90w RMS solid-state amplifier with pre¬ 
amp and tone control. Distortion: 0.1 Spc at 
40W from 20-20KHZ. N/S: —102 db. Kit and 
assembled, only 5*0. Free brochure. Distributors 
wanted. Oriental Trading, P.O. Box K-656. Hong 
Kong. 

SELL, 0C44. 45 71. 72. 84. AC128. BCI68, 109. 

2Ni638. 5 for $2 or 50c ea. 2N3642, 3643. 
3638A, OC171, 2N370, 371. AF115N. 116N, 

117N. BF115. 2N3694, AC127. 4 for $2 or 60c 
ea. ADI61 /162, S2.50 pr. AC187/188 SI.50 pr. 
Power types 2N176. $1.20 ea. OC28. 29, 

35, 36, AS215. 16. 17. BDY20. 40250. 

2N301, 2N3055. all $1.50 ea. 2N174, $3 each. 
0A210. BY126. feM404. 1N4004. 40r ea. OA211. 
BY127, BY100, EM410. 70r ea. UJT 2N2160. 
FET !zN 4360, $1 each. MPF105, 2N3819. 

2N5459, 90c ea. BA 100, 25c ea. OA81. 85. 
91, 95. 12 for $2 or 20: ev Also SCRs and trlacs. 
Extra discount on large orders. SAE for stocklist. 
Post and pack 20c. Custom Electronics. Box 
1432. G.P.O., Adelaide. S.A. 5001. _ 

BARGAINS!!! BARGAINS!!! BARGAINS!!! 
SEMICONDUCTORS — EM401 (1N4001)—20c, 

0A91—20c. BC1 07—50c, BC108. 109—45c ea. 
AC127, 128—60c ea. AC187, 188 — 80e ea. 

ADI61. 162-$1.35 ea. CIOdBI—$1.50. 

RESISTORS — Carbon film, < a w, Spc. High 
stability, Insulated cracked carbon with aver¬ 
age tol. of 2 pc. El2 values 10-10M 5c ea. 
ELECTROLYTICS—High stability, miniature, single 
ended. 25VW: 4,7uF—15c. lOuP—17c. 25uF~- 
19c, 47uF—21c, 1 QOuF—24c, 200uF—28c. 

470uF—38c. 1006uP—58c. 

PRE-SET pots—M iniature (100m) top grade pc 
board mount. Range 500. IK, 2K, 5K, 10K, 
25K, 50K. 1 00K, 250K. only 20c ea. 

HI-FI—AUDIO id. 3W RMS M5102AY, Input 
20mV, oper volt 13V, low distortion, unbeatable 
value at only $5.95 ea. or 2 for $11.00, Inel. tech, 
data. SAE for stocklist. Post Pack 15c. 
MICRON ICS, P.O. Box 175. Randwlck, N.S.W. 
2031. ___ 

EX-TAXI Pye transceivers converted six metres. 
One 12V, other 24v AC. Complete crystal*, work¬ 
ing $45 pair. P.O, Box 87, Long Jetty, 2262, 


$49.95. P’button $56.95. Port/cradle $60.95. 
Pip 73c. Bob McKnlght 81 Church Street, 
Goodna, 4300. 

WANTED 


HARMAN KARDON CITATION 1 valve amplifier 

c r ooS'«l'*N.s q w."^'034. H, P r h°0 r nT'665 5 li7 A 4 l !* 0n R<> RMRMRMRM RMRMRMRMRMRMRM 1 I 


AUSTRALIAN Tim Recording Society offers tape 
library, “The Microphone" Journal, audio visuals, 
round robins, tapespondence, sales. Inquiries, P.O. 
Box 130, Hornsby, NSW. 2077. Please enclose 
large, stamped envelope. 

BURGLAR alarms, all fittings, foil tape, etc. Send 
SAE. for list. Installation to Insurance standards. 
Phone 848 1386. Edore Enterprises, Post-Office 
Box 42, Doncaster, Vic, 3108. 

TAPE to disc service. Take advantage of W. and G. 
Records professional experience, when next need¬ 
ing a tape to disc service. W. and G. Record Pro- 
329 55*5°'. 18S ABtckett sti * Melbourne. Tel. 

RMRMRMRM.RMRMRMRM RMRMRMRM 

% BUILD A 2-TRANSISTOR ELAPSED TIME -C 
S METER using our ex-equipment 4-dlgit a 
2 500 ohm counter. Circuit diagram parts list S 
<« and Instructions to build .001, .01 and .1 2 
OS hour versions Included with each order this DC 
month (.1 hour equals 6 minutes, etc.). 2 % 
0 £ for $1.50, 1 for $1.00, post paid anywhere. g3 

** RF p.l. nt B<Bc S 1 S 44?*l5| t ARftlCKVILLE, 2204. ^ 


BUY or borrow circuit and/or manual. Monitor 
56, Jnd 248. E. Minall. 5 The Avenue, Helens- 
burgh. N.S.W., 2508. 

SIGNAL generator (HF) with good attenuator down 
to ore microvolt. Dummy I'-'ad 80 ohms with 
bl-directlonal power meter (HF). Offers end de- 
talls to Box 3S3, Atherton, 4883, 

AUSTRALIA RADIO DX CLUB. Covering DX and 
overseas broadcast reception including short-wave 
medium-wave, utility. Monthly bulletin averages 
36 pages. Enquiries to P.O. Box 63. Kew, Vic¬ 
toria, 31011 Please enclose 10c stamp* 


SIX INCH CIRCULAR SLIDE RULE KIT 

A and B scales on stiff card, with full instruc¬ 
tions. A special promotion by EEB (a common- 
sense experimenters magazine). Send three 6c 
postage stamps to: THE EEB SLIDE RULE 
KIT, Box 177 Sandy Bay, Tas. 7005. 


CLASSIFIED ADVERTISERS 

Please note that our rate will be 
$1,00 per line from SEPTEMBER 
ISSUE. 


SEARCHING 

INSTRUMENT 

for amateur geologists and 
treasure-seekers (lightweight, 
dismountable stick) to be car¬ 
ried along on walks and trips 
$ 68 . 

Austria Electronic KG 8015 
Graz/Austria Helnrichstrasse 20.22 




Bits all new semiconductors represent un¬ 
beatable value, each unit being tested 
and guaranteed functional. 

Pack N? 


BP.1 

15 NPN silicon gen, purpose 
industrial trans!slm.to BFY 51 

$2 

BP. 2 

SOGermaniumgold bonded 
diodes sim. to OA5 “7 etc. 

$2 

BP. 3 

40 Germanium point contact 
signal diodes sim.to OA 70 

$2 

BP.4 

15 NPN silicon planartrahs. 
similar to BC107-8-9 etc. 

$2 

BP. 5 

15 PNP silicon medium power 
transistors similar to 2N3703 

$2 

BP. 6 

15 NPN silicon medium power 
transistors similar to2N3704 

$2 

BP.7 

40 siliconlogic fast switching 
diodes 

$2 

BP.8 

15 NPN silicon fast switching 
trans. sim.to BSY27 2N706 

$2 

BP. 9 

15 as above but PNP 

$2 


The above descriptions and numbers are 
given as a rough guide to the type of 
component only. Add postage onallorders. 


Bits, RO.Box 165, Spit Junction, 2088. 
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out the needed power for this system. A big 180 
watts. FM front end with a 4-gang variable capacitor 
and use of FET and low noise transistors produce a 
high sensitivity. 

TEAC’s LS-30 speakers put it all together into a 
system with big sound. Designed specifically for tape, 
by the people who know tape best. The LS-30 
speakers have a wider dynamic range, in which to 
match the wider range of tape. 

There it is. 

Now start your system approach by listening to a 
ten-minute demonstration of these TEAC 
components. 

Both you eardrums and your bankroll will love 
you for it. 

TEjAO a Sound Idea 

Australian Distributors: 

Australian Musical Industries Pty. Ltd., 

155 Gladstone St., Sth. Melbourne, Vic., 3205. 

Phone 69 7281 


Absolutely! 

Your eardrums and your bankroll. 

Start by building your choice of components 
around these two factors. 

What sounds best to your ears and what feels 
comfortable to your budget. 

And the TEAC system pictured here can probably 
satisfy both. 

Here’s why: 

Let’s look at the A-21 cassette stereo recorder 
first. 

The A-21 is a regular little professional with 
unusual push-button ease of operation. Example: 
Press the Stop button to open the pop-up cassette 
housing, insert the cassette, close and sit back and 
listen. 

Here’s a couple of other magnificent features you 
won’t find on many cassette recorders: The A-21 
has an input for direct connection from your tuner. 
And automatic shutoff for both Play and Rewind 
mode. 

The model AG-3000 AM/FM stereo receiver puts 


Is there a 
system approach 
to selecting the 
right stereo system? 


NSW: Convoy I nternational Pty. Ltd. — 357 2444. Magnetic Sound — 29 3371 . W.C. Wedderspoon — 296681. VIC: Douglas Trading — 
63 9321. Brashs Pty. Ltd. — 63 6701. Suttons Pty. Ltd. — 60 1201. SA: Truscott Electronics — 23 3024. WA: Alberts TV & Hi 
-Fi Centre Pty. Ltd. — 21 5004. TAS: Wills & Co. — 2 4641. QLD: Brisbane Agencies Audio Centre 2 6931. Stereo Supplies — 21 3623 
ACT: Homecrafts Hi-Fi Centre — 47 9624. NT: P.J. Leunig Pty. Ltd., Alice Springs. 
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40,000 Technicians 


can't be 


wrong i 


• More than 40,000 ambitious men 
have benefited from A.R.T.C. 
training. 

• Join this large number of success¬ 
ful men! 

• Attain job security and financial 
reward. 

• These can only be yours from: 


• ESTABLISHED OVER 40 YEARS 

• OVER 15 FULL TIME STAFF TO ASSIST YOU 

• FULL NIGHT-CLASS PRACTICAL LESSONS 

OR 

• EXTENSIVE CORRESPONDENCE TRAINING WITH SPECIAL 
TICAL HOME-TRAINING KITS 



PRAC- 


Mail Coupon 

NOW # You are invited to mail the coupon below which can be your first step towards securing 

a job or business of your own with good prospects, security and big money. A.R.T.C. will mail to you by 
return, at no obligation to you the big free booklet: “Careers in Radio and Television". This booklet will 
show you definite steps you can take for a better job, how you can succeed in life. Post the coupon, phone 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD. 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, your free book¬ 
let, “Careers in Radio, TV and Electronics”. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


PTY. LTD. 

E.S.&A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros). Phone 211-4244 (3 lines) 


or call NOW. 













































